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Rodless Air Cylinders 

Half the Footprint, 100% of the Value 



L-SERIES 

CYLINDERS 

STARTING AT 

$215.00 

(L16M0100MD-MC) 



NITRA 

I PNEUMATICS 


r 

Rodless 

Air Cylinders 

AutomationDirect Grainoer 

NITRA Series SPEEDAIRE 

Price/Part Number US. Price/Part Number 

Pneumatic air 
cylinder, rodless 

25mm bore, 300mm stroke 

$272.00 A 

L25M0300MD-MC 

$507.00 (A 

3FE23 

Pneumatic air 
cylinder, rodless 

40mm bore, 300mm stroke 

$361.00 A 

L40M0300MD-MC 

$768.00 ^ 

3FE36 0 


L-Series Rodless 
Air Cylinders 

Rodless air cylinders are robust and compact linear actuators powered by 
a pneumatic air supply and controlled the same way as a conventional air 
cylinder. Rodless cylinders can offer the same stroke length as rodded 
cylinders in a smaller space. All sizes have magnetic pistons and are double 
acting. NITRA L-Series double-acting rodless cylinders are typically half 
the cost of those offered by competitors and can be used in place of typical 
air cylinders or even traditional motion equipment. 


All prices are U.S. published prices. AutomationDirect prices as of 02/05/2020. Prices and specifications may vary by dealer. 
Grainger prices are from http://www.grainger.com 03/16/2020 Prices subject to change without notice. 


Features 

• Rodless cylinder design 

• Double acting with magnetic piston 

• Front and rear adjustable cushions 

• Tapped end caps mount 

• 16mm to HOmm bore sizes available 

• 100mm to 1000mm stroke lengths available 

• 2-Year warranty 


Research, price, buy at: www.automationdirect.com/rodless-air-cvlinders 



Order 


* See our Web site for details and restrictions. © Copyright2020AutomationDirect, Cumming, GA USA. All rights reserved. 




AUTOMATIONDIRECT 


1 - 800 - 633-0405 


the #1 value in automation 
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In speaking to a few different fluid 

power manufacturers recently, one theme 
seems to run true for many — this COVID-19 
pandemic has rattled confidence in the global 
economy and reliance on far-fetched supply 
chains may be decreased. 

Reshoring is a term anyone in the industrial 
world already knows well. In the past 
10 years or so, we've seen this trend of 
manufacturers producing more ''local for 
local" products, equipment and machines, 
as even foreign companies have located 
manufacturing and assembly facilities in the 
U.S. to reduce lead times. 

Will this continue with a more 
isolationist idea, as manufacturers quit 
relying on far-reaching suppliers, particularly 
in Asia and, more specifically, China? 

Some experts think so. Geopolitical 
strategist Peter Zeihan, a favorite at NFPA 
conferences, has been hinting that the U.S. 
is becoming more closed and nationalist 
attitudes will prevail as we need to rely less 


on the outside world. And this was well 
before the pandemic — it's a sentiment he's 
shared many times in recent years. And 
now, in a blog post on April 9, Zeihan said, 
"Combine a longer American economic 
shut-off with pending deeper epidemics 
in the developing world than what we 
have seen thus far, and the end result will 
be a global economic system that both 
splinters and faces a very long period of 
subdued activity." 

It's not just the U.S., either. As early 
as late February, France's Finance Minister 
urged French industries to review their 
dependence on Asian supply chains. 

It's impossible to imagine a world 
where global trade and manufacturing 
don't go hand-in-hand. This pandemic is 
not likely to end the global world economy 
as we know it. But it's certain to change 
things. Supply chain lead times will need to 
be reduced, as the shortages and long waits 
we saw worldwide for key PPE were seen as 
unacceptable. The question that remains is 
how will this be accomplished? 


I'd love to hear from manufacturers 
and users of fluid power technologies to see 
how they are responding to this changing 
world. Are you seeing more reshoring, more 
in-house manufacturing or design that may 
have taken place elsewhere? Are your own 
vendors and suppliers changing how they 
operate to reduce these lead times? Are you 
looking for more local vendors and suppliers? 

We're only in the beginning of 
how this coronavirus will impact our 
world. Flere's hoping manufacturers — 
particularly the users and suppliers of fluid 
power technologies — use this crisis as a 
springboard for positive change. ® 



Mary C. Gannon 

Editor 

mgannon@wtwhmedia.com 

On Twitter @DW_marygannon 


Position Sensors for Hydraulic Cylinders - say goodbye to drilling pistons 



SGH series up to 5 m measuring length - simply revolutionary 

■ Absolute detection of the cylinder stroke 

■ No piston drilling necessary 

■ Can also be used in telescopic cylinders 

■ High shock and vibration resistance, IP69K 


You TffiTS 

Watch the video 
http://bit.ly/2CqxUpT 



SIKO Products Inc., Phone +1 (734) 426-3476, www.siko-global.com 
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WHEN YOUR MACHINES NEED 

CRITICAL COMPONENTS... 



LOOK TO STAUFF 

Quick Couplers • Clamps • Filters 


STAUFF Corporation 

P 201.444.7800 


STAUFF Canada Ltd. 

P 416.282.4608 



stauffusa.com/quick-release-couplings 


Contributing to Your Success 






































FROM THE FIELD 

Paul J. Heney ■ VP, Editorial Director 


Looking to the future with new 
rotary actuators, pump designs 


Naimesh Dave is the EVP and President of Oilgear, which is now 
part of TH Holdings. That company is the umbrella corporation for 
Oilgear, Texas Hydraulics, Hydromotion, and Precise Hard Chrome. I 
had the chance to chat with Dave and some of his engineering team 
recently about the company's evolution and plans for the future. 

'Think about the history of the company from a Texas Hydraulic 
standpoint. It's been in the mobile industry a little over 50 years, but 
really around the cylinder product and actuation. What we've been 
doing since then, over the last three years, that's been growing as part of 
the TH Holdings. We've been on a roadmap to grow the strategy into the 
mobile, diversify some of the other markets as well," Dave said. 

The Oilgear acquisition was done as part of that growth strategy, 
which gave the company additional product lines, including pumps 
and some valves. Now the next move is an organic move into rotary 
actuators — in fact, the company had prototypes on display at the 
March IFPE show in Las Vegas. 

"We've got a vision now," said Dave. "We've got a roadmap to 
continue to grow into that mobile segment. And for us, it's continued 
to leverage the same customer base that we have and ask how do 
we provide more solutions to them? How do we get more products 
and be part of that platform that used to be cylinders only? Now we 
can offer the pumps, and rotary actuators, and swivel lines as well." 

Rotary actuators 

What I found surprising was the company's aggressive timeline on 
the development of the rotary actuator line. Dave said they are using 
an agile new product development process, and that's helping them 
get very close to customers, understand their needs faster, and put 
solutions together that really meets their needs. 

Joshua Stevens, Director of Engineering for Texas Hydraulics, 
explained that the AM 55 is a 5,500 in.-lb rotary actuator. It's used on 
a lot of man basket applications and features an axial mount. There is 
also a saddle mount, 80- to 200-in.lb unit rotary actuator. 

"They both have 180° to 360° rotation capability," Stevens said. 
"You're really limited by the stroke package of the piston. So, we do 
have two SLA models to demonstrate that fact. Hydraulic fluid comes 
in one port and out the other, like most actuators, but the piston is 
what actually rotates ... the rotation you get is based on the package 


size. The more compact you get, the more limited you are on the 
angle of rotation." 

Stevens noted that a lot of companies are going more towards 
the saddle mount designs, as they offer a little bit more rugged and 
robust approach. 

A new pump, too 

According to Ian Barry, Engineering Manager for Oilgear, the new XD5 
Pump is the new mobile pump line that the company has developed. 

"It's going to be a family of pumps. We're starting out with a 
100 cc model," Barry said. The line will have 48, 65, 75, 100 and 
130 cc mobile pumps. Throughout the years, we've always heard 
from our customers that our pumps were too bulky. Their current 
pumps have the control towards the front of them, which causes 
interference issues on their system." 

"So we took that to heart and decided to come out with a new 
mobile pump that has control that is mounted parallel to the shaft 
rather than perpendicular to it. And our main focus was to get the 
width down. It went from, roughly 9 in. down to 6 in. The weight 
was reduced 30%, from 115 down to 75, and the overall cubic 
dimensions of it was reduced more than 50%." 

Barry said that they kept everything Oilgear is known for — the 
hard-on-hard technology, the hydrodynamic bearings, the ability to 
run on low-viscosity fluids — and just repackaged it. 

"Imagine it as the repackaged PVG 100," he said. "It has the exact 
same specs of a PVG 100 from a performance standpoint. The target 
applications we're going for are mainly off-highway applications, but 
we do see some on-highway applications. We're looking at excavators 
in about the 10- to 12-ton range, four-wheel loaders, on-highway 
refuse trucks, snowplows. We feel that those are the kind of the key 
markets that we can penetrate with this pump." © 

Paul J. Heney 

** VP, Editorial Director 
pheney@wtwhmedia.com 

On Twitter @wtwh_paulheney 
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System Saver 

(Pumps with factory fitted flange mounted valving kits 
that save you space, costs and time) 


C5 Check Valve 


VR4 Valve 
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VL.J 


Series : VC5 V06, V08, V10, V12, V16, 

Size: 3/4", 1", VA", 1 / 2 ", 2" (20, 25, 32, 38, 50 mm) 

Flow : 26, 53, 106, 198, 198 gpm / 100, 200, 400, 750, 750 Ipm 
Pressure: 3050 psi / 210 bar 
Mounting : Flange (Poppet & Ball Type) 


Series : VR4 03, VR4 06, VR4 10 
Size: 3/8", 3/4", 1 (10, 20, 32 mm) 

Flow : 24, 80, 159 gpm, 90, 300, 600 Ipm 
Pressure: 5000 psi / 350 bar 
Mounting : Subplate / Threaded / Cartridge 


* V - Relief, U - Unloader, S - Sequence, R - Reducing 


Please contact us: 


Veljan Hydrair Inc. 

Sales & Warehouse: 4034, Chamblee Road, 

Oakwood, GA 30566 (USA). Phone: 877.793.6405 
Website : www.veljan.in | E-mail : sales@veljanusa.com 
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5th to 9th Oct, 2020 
at KINTEX [KOREA] 


We help you see your ideas work 
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ON THE COVER 

A new toroidal rotary actuator can be used as a tilting 
quick-attach tool coupler on excavators. The curved- 
ram hydraulic actuator is the first of its kind. 

IS1 | courtesy of Toroidal Ram Systems Ltd. 
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PNEUMATICS 

Cracking the code on existing 

pneumatic fittings 

Here are some tips to properly identify pneumatic 
fitting and component sizes when working 
on or retrofitting existing older machines. 
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QUICK 

INFORMED 


Thousands Stocked 
On ISO & SAE committees 


DEPENDABLE- 58 years of service 


That “special” flange may be stocked at MAIN 

REQUEST MAIN’S CATALOG 


A North American Manufacturer 
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KORANE'S OUTLOOK 



Ken Korane ■ Contributing Editor 


Fluid power and the 

circular economy 


Since the dawn of the industrial revolution, manufacturers have 
tapped abundant natural resources to produce goods that lasted 
a few years and were then thrown away. Consumers go on to buy 
new ones and ensure the production cycle, and profits, continued. 

This "take-make-waste" model worked pretty well, in part because 
raw materials and energy were cheap and plentiful. Today, the 
result is once-unimaginable availability of countless products at 
affordable prices. 

Some economic experts say that way of doing things is reaching 
its limits and needs to change. Problems include resource scarcity, 
and the fact that manufacturing, shipping and using products 
contribute to pollution and global warming. 

Instead, they say, we need to move to a circular economy, 
a new way to design, make and use things within our planet's 
limitations. It could cut C0 2 emissions by more than 40% by 
2030 and result in annual materials cost savings in the billions, 
according to the Ellen MacArthur Foundation, a leading advocate for 
the transition to a circular economy. And it would help alleviate the 
pressure many manufacturers put on the environment. 

A circular economy is based on principles like engineering out 
waste and pollution from a product or machine. Decisions made 
at the design stage determine around 80% of a machine's lifetime 
environmental impact. Changing our mindset to view waste as a 
design flaw, and by harnessing new materials and technologies, we can 
minimize negative consequences from the start. 

Another tenet is to design durable components and products 
that last longer and can be remanufactured and reused, rather than 
dumped in a landfill. And at the end of their lives, the materials can be 
recycled into new products. 

With little fanfare, many fluid power distributors and 
manufacturers are already on board. When a hydraulic component 
degrades or fails, one option is to replace it with a new one. But 
companies increasingly opt to rebuild existing hydraulic equipment 
instead. Trained technicians disassemble the product and evaluate 
each part for wear and damage. Typically, seals and bearings are 
replaced and other parts refurbished or swapped out as needed. Then 
the product is reassembled and rigorously tested to ensure it meets 
or exceeds OEM performance specifications. The result is a hydraulic 
pump or cylinder that is as good as new at about half the price. 



In addition, rebuilt hydraulic products are more environmentally 
friendly. Consider the effort and energy that goes into making a 
pump. Ore must be mined, processed, transported, refined into steel; 
shaped and machined into various components; and then shipped to a 
warehouse before making it to the customer. 

In a rebuild major parts, like a pump housing, usually don't need 
to be replaced, and that significantly lowers energy consumption. And 
reconditioning typically involves processes like honing or lapping that 
again, require much less energy than making a new part. 

Even shipping has much lower impact on the environment, because 
the rebuilt pump is sent directly to the customer, rather than from a 
manufacturer in Europe or Asia. And given the impact of Covid-19 and 
fractured global supply chains, local sourcing is looking better every day. 

Proponents of the circular economy say if we transform how we 
manage resources, make and use products, and handle the materials 
afterwards, we can create a thriving, sustainable system that benefits 
the health and welfare of everyone on our planet. The fluid power 
industry is already doing its part. © 
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ASSOCIATION WATCH 

Edited by Mike Santora • Associate Editor 



NFPA’s 2019-20 

annual report now 

available 

Each year's Annual Report is an opportunity for the NFPA to 

look in two directions — back at the year just ending and ahead to the 
year to come. This year brought about unforeseen and unprecedented 
challenges. While these challenges have caused setbacks for everyone, 
they've also given the fluid power industry the opportunity to show its 
strength and perseverance. 

Throughout this time, member companies have demonstrated the 
industry's importance by supporting countless essential industries. 
These industries affect everyone's daily lives and keep society going, 
increasing production of products that go into ventilators and other 
lifesaving technologies, and stepping up to fill in the need for PPE for 
healthcare workers. 

NFPA has supported member companies throughout this time by 
offering extra visibility to members that are assisting in the COVID-19 
efforts using its marketing channels, helping members get their 
bearings with industry-specific information from context-providing 
survey data and forward-looking market reports, and highlighting 
useful resources from other organizations. 

Despite the uncertainty, NFPA will continue to provide the 
tools and resources necessary to propel the industry forward in the 
months and years to come. Learn more about what the association 
has been doing and where it is headed in the 2019/20 Annual Report 
available on the NFPA website. © 


Learn how to assess 

hydraulic system 
efficiency on Fluid 
Power Forum 







FLUID 

POWER 


FORUM 


HOSTED BY ERIC LANKE 


Episode 22 of Fluid Power Forum, nfpas fluid 

power industry-focused podcast, is now live. This episode 
features Tom Blansett of the International Fluid Power Society, 
who explains the benefits of efficient hydraulic systems as well 
as the adjustments it takes to maximize efficiency. 

This fluid power industry-focused podcast highlights the 
people, technologies, and unique applications that are 
moving the industry forward. New episodes will be released 
every other Monday. View the schedule for archived and 
upcoming episodes below. 

June 8 | ''Best Practice Design for Hydrostatic Gear Drives" | 
Jon Frey of Bosch Rexroth 

June 22 | "Sensors Enabling Predictive Solutions in Hydraulic 
Systems" | Anthony Maiolo of Schroeder Industries © 
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2020 Industry & Economic 
Outlook Conference goes virtual 


August 11-13 | 9:00 AM - 12:30 PM CT each day 
Virtual Delivery | Registration Opening Soon 

NFPA's Industry & Economic Outlook Conference 

(IEOC) is an annual event for fluid power supply chain professionals 
and this year it's more accessible than ever before. Split into three virtual 
half-day sessions on August 11-13; the 2020 IEOC will offer members the 
opportunity to get exclusive economic insights without having to leave the 
office. Registration for the conference will open mid-June. 

Industry experts will share the analyses, hard data, and critical insights 
fluid power business leaders need to translate economic trends into 
competitive intelligence and successfully plan for the future. Conference 
content will give attendees a deeper understanding of the global 
economic landscape as it relates to fluid power, insights into where the 
fluid power industry and key customer markets are headed, as well as 
niche forecasts in the mobile and industrial breakout sessions. 

Program Description 

General Session Speakers 

The IEOC general session speakers address today's leading economic and 
technical issues with reviews, advice, and outlooks to help assess your 
business environment. Slightly broader in nature ; these topic areas will 
feature opinions and solution scenarios for the future of your business. 

• Alan Beaulieu, ITR Economics 

Beaulieu, an IEOC standout , will explore the future of the U.S. 
economy using a variety of macro-level and industry-level 
perspectives with an additional focus on key global economies' 
effects on the U.S. marketplace. 

• Alex Chausovsky, ITR Economics 

Chausovsky will draw upon his insightful economic perspectives 
and vast ITR Economics resources to discuss everything that 
influences the fluid power industry ; including key end use markets, 
related leading indicators, and a detailed industry outlook. 

• Eli Lustgarten, ESL Consultants, Inc. 

A long-standing IEOC favorite, Lustgarten will offer a general 
overview and detailed forecasts for the fluid power industry's key 
end use markets; including on-highway vehicles, process machinery, 
construction and agricultural machinery, and many more. 


• Sam Potolicchio, Director of Global and Custom Education at 
Georgetown University 

Potolicchio will cover key geopolitical trends likely to impact 
businesses with global exposure, specifically those relying on 
trade dynamics and the free movement of talent. He will identify, 
discuss, and rank the top five global risks to global businesses and 
speculate on the future of these risks and how they may directly 
impact your business. 

• Sergio Rebelo, Kellogg School of Management 

• Michael Reid, Oxford Economics 

Reid will use his extensive experience in international business 
and global market research to discuss a variety of international 
economic trends currently impacting the global marketplace and 
how that will impact our future economy. 

Mobile/Industrial Breakout Session Speakers 

Breakout session speakers include top industry experts exploring 
industry-specific topics related to market analysis, trends, and outlooks 
for mobile-related and industrial-related markets — crucial information 
and data for your strategic planning needs. 

• Eric Starks, FTR Associates 

Having spent his entire career in the truck sector, Starks will draw 
upon years of experience to discuss the current and future economic 
and technological trends in the heavy and light truck market. 

• Chuck Yengst, Yengst & Associates 

Yengst will rely upon more than three decades of experience and 
research in mobile machinery markets to provide an outlook in the 
fluid power industry's top end use market, construction machinery. 

• Eli Lustgarten, ESL Consultants, Inc. 

Having provided a general overview and forecast for the fluid 
power industry's key end use markets earlier in the program, 
Lustgarten will take a deep dive into the drivers and outlook 
surrounding our industry's second largest end use market, 
agricultural machinery. 

• Scott Hazelton, IHS Markit 

Hazelton will use his many years of market analyst experience, and 
IHS Markit's data resources, to examine how current and predicted 
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economic conditions will affect the future of the fluid power 
industry's many industrial end use markets. 

Donna Ritson, DDR Communications LLC 
Ritson will rely on her extensive technology research experience 
in key markets for pneumatics to discuss her latest findings on 
sustainability initiatives in packaging and processing industries, 
and how these sustainability initiatives will affect end use 
machinery decisions, including insights for pneumatics. As a 
bonus, she will also include some insights into the fast-growing, 
but minimally automated cannabis industry\ as a potential 
growth market. 

Pat McGibbon, Association for Manufacturing Technology (AMT) 
As AMT's Vice President of Strategic Analytics, McGibbon will 
examine the metalworking/machine tool market's current 
standing in the U.S. economy, as well as discuss his outlook for 
this popular fluid power end user. 



In addition to the engaging presentations, attendees will have the 
opportunity to network with key players in the industry through 
our comprehensive online platform and NFPA's mobile event app. 
Though this year's IEOC will look a bit different than in years past, 
NFPA is confident that these modifications will still provide the 
unique opportunities that connect companies to the ideas and 
people that are moving the fluid power industry forward. 

NFPA | nfpa.com 
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Combine NFPA resources to create U.S. hydraulic 
shipment projections by end use market 


As the leading source of fluid power market information in 
the U.S., NFPA offers a variety of industry analysis and hard data to 
help members understand trends and plan their next move. While 
offering such a range of resources alone can be helpful to most 

members, for some, pulling together 
and interpreting this information can be 
daunting. This series of articles provides 
some clarity by showing examples of 
combining NFPA resources to create a 
more effective analysis. 



Creating U.S. hydraulic shipment projections by end use market can help 
you better anticipate hydraulic shipment demand. Doing so requires 
specific types of data: an annual total for U.S. hydraulic shipments, 
forecast for U.S. hydraulic shipments, and weighted allocation of U.S. 
hydraulic shipments by end user market, all of which you can find in NFPA 
resources. The best way to do this is to combine the annual shipments 
data in The Annual Survey of Fluid Power Manufacturers with both the 
projections from the NFPA Forecast Report: U.S. Customer Markets and 
the end user market weights from NFPA's Customer Market Survey as 
demonstrated below. 


11.4bn 


2019 US Non-Aerospace Hydraulic Shipments 

US Hydraulic Shipments Forecast (Percentage Change vs Year) 2018 US Hydraulic End-User Shipment Percentage by Customer Market 
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project estimates of annual U.S. hydraulic shipments. The "U.S. Hydraulic 
Shipments by Year" graph displays the results. These estimates not only 
help the NFPA anticipate future U.S. hydraulic shipment totals, but also 
apply to the weighted allocations for key hydraulic end use markets (also 
shown above) from NFPA's Customer Market Survey to determine U.S. 
hydraulic shipment projections by end use market. Projected annual U.S. 
hydraulic shipment estimates show a substantial decline in 2020 due to 
COVID-19's impact on U.S. machinery markets. An early 2021 business 
cycle low will lead to a strong growth trend for both 2021 and 2022, 
reaching annual totals of $9.5bn and $10.8 bn, respectively, as many key 
end use markets recover from the COVID-19 pandemic. 


2019 US Hydraulic End-User Shipments by Customer Market 
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2020 US Hydraulic End-User Shipments by Customer Market 
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2021 US Hydraulic End-User Shipments by Customer Market 
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2022 US Hydraulic End-User Shipments by Customer Market 
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In the example above, the NFPA has applied the weight allocations 
for key hydraulic end use markets found in NFPA's Customer Market 
Survey to the 2019 actual and 2020 through 2022 projected annual 
U.S. hydraulic shipment totals it calculated to narrow the focus in on 
how U.S. hydraulic shipments may be segmented in the years to come. 
This type of data analysis can be an invaluable tool in your strategic 
planning process by helping you gauge future demand of U.S. hydraulic 
shipments by end use market. ® 

NFPA | nfpa.com 


In the example above, the NFPA has combined the 2019 annual U.S. 
hydraulic shipments total of $11.4 bn from the NFPA's Annual Survey of 
Fluid Power Manufacturers, with the 2020- 2022 U.S. hydraulic shipment 
forecast from the NFPA Forecast Report: U.S. Customer Markets report to 
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DESIGN NOTES 


LKAB Malmberget in Sweden is an impressive iron ore mine in 
many ways. First, it is a high-tech facility that houses an entire underground 
community, including roads, mining operations, offices and canteens. 
Second, the mine has several ore bodies that are spread across the site. It 
is a full 8 km from one end of the mine to the other, which naturally places 
big demands on logistics and cost-effectiveness. 

The fact that the mine is doing well, despite tough competition from open¬ 
cast mines around the world, is attributed to the high level of efficiency 
together with high-quality product, good environmental awareness, and 
highly skilled personnel. 

One essential improvement in availability involved a 338-m long 
conveyor belt that was not living up to its task as the ''main line" for carrying 
80% of all the ore from the mine. LKAB Malmberget had been looking 
at alternatives for a couple of years. A new drive was installed during a 
scheduled shut-down recently, with Par Sundqvist as project manager. 

Sundqvist and his colleagues looked at everything from the latest 
electric drives without gearboxes to hydraulic drives, at other plants where 


these were in use. The only thing they knew for sure was 
that they did not want any gearboxes. This was partly 
for reasons of space, and partly to reduce the risk of 
breakdown. 

"We already had some dual gearboxes and it 
was difficult to find spares for them. The old conveyor 
belt was like a patchwork quilt after all the hard starts 
and stops, and after a small fire. On average, we had 
one breakdown each year that led to an unscheduled 
shutdown of three to five days. This usually happened in 
the week after New Year, when it is coldest of all," said 
Hakan Hansson, who is a field mechanic. 

This loss of production was naturally unsustainable 
in the long term. A visit to LKAB in Kiruna gave very 
positive feedback on Hagglunds direct hydraulic drives 
from Bosch Rexroth. 

The choice fell on two Hagglunds CBp motors with 
an installed power output of 2 x 630 kW and a maximum 
capacity of 3,000 tons per hour. The reason for choosing 
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Hagglunds CBp motors was a requirement 
for compact design and maximum 
efficiency. 

They have not regretted the decision. 
The biggest benefit of all, according to 
Sundqvist, is the built-in redundancy and 
high operational reliability. 

Four drive units drive the belt, and a 
standby pump makes it possible to maintain 
operation even if one of the units stops. 

"We have not had a single incident, 
everything has just worked the way it 
should," he says. 

"There was no need for any 
construction changes to install the new drive, 
so we completed everything during the May 
shutdown. Most of our other contact with 
Hagglunds specialists was for support with 
programming the control system. 

"They have been very helpful in every 
way. Without the support we got from 
them we would never have achieved such 
an effective system. We visited their factory 
in Mellansel and they have visited us. 

We also had electrical planning meetings 
by Skype once a fortnight throughout 
the project. It has all worked perfectly," 
Sundqvist said. 

Automatic load sharing is another 
benefit, which leads to reduced vibration 
and wear in the drive chain compared to 
before, when there was a much higher load 
and demand on the single gearbox. 

"The drive system works so well that 
you almost forget it is there. It just keeps on 
running. The only thing we have had to do 
is replace filters," added Hansson. 

The hydraulic drive is specially 
designed for dusty environments, and all 
the hydraulic components are isolated from 
the electric motor. The system is now easy 
to service, lightweight and easy to keep 
clean, according to Hansson. 

"With the old 6,000-V motors and 
gearboxes it was not possible to wash 
off the ore dust with water, so we had to 
vacuum clean them regularly," he said. 

The soft start of the hydraulic drive 
is gentler on the mechanical components 
when you start up. However, the best 



The two Hagglunds’ CBp motors 
and four Drive Units provide 
built-in redundancy and high 
operational reliability. 


feature of all, according to Hansson, is the 
creep drive. 

"It's very useful when we need to 
inspect the belt for damage from rebar and 
other scrap that sometimes gets caught 
up from rock reinforcement. Now we can 
gradually advance the belt to the point of 
damage and check it," he said. 

The emergency stop function is also 
appreciated, as it enables the Hagglunds 
CBp motors to stop the belt in less than 1 m 
from full speed. 

"The process was analyzed in detail 
and we carried out a thorough risk analysis. 
Naturally we want to be able to stop the 
belt as quickly as possible to prevent any 
injury to employees," Sundqvist said. 

In July 2018, the conveyor belt had 
an availability figure of 99.5% and ran for 
23-24 hours per day. 

"The few stoppages we had were 
just caused by iron scrap along the belt. 

It is important that we carry out routine 
maintenance so that there are no problems 
in the future either. The big problems 
always arise after a breakdown, so we need 
to eliminate them completely," Sundqvist 
concluded. ® 

Bosch Rexroth | boschrexroth.com 
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Donut actuator takes on 

rotary applications 


Toroidal Ram Systems Ltd., based in 

Auckland, New Zealand, has developed a unique 
toroidal-shaped rotary actuator for use in high 
torque, heavy-duty applications. The Torlite is 
said to be the world's first curved-ram hydraulic 
actuator capable of angular rotations of up to 120°. 

How it works 

The Torlite operates similar in principle to simple 
and robust single-acting hydraulic cylinders. Rather 
than being linear, however, the design features a 
curved cylinder body which houses a single-piece, 
curved hydraulic rod. The Torlite's two single-acting, 
toroidal shaped cylinders oppose each other to 
produce rotary motion in both directions. 

According to company officials, the new rotary 
actuator has succeeded where other toroidal¬ 
shaped actuators have failed, thanks to its floating 
seal and gland assembly. "The floating seal gland 
that the rod moves through really only serves 
the purpose of holding the seals and allowing a 
constant seal to the rod as it flexes," said design 
engineer James Kells. "As the rod end is rigidly 
fixed (not a pivot point), the gland isn't primarily 
responsible for withstanding side loading, as is 
the case with a straight cylinder. We use standard, 
off-the-shelf pressure and wiper seals in the gland. 
The pressure seal is of narrow width to reduce seal 
wear of a curved rod passing through it. We've 
never had any issues with premature seal wear." 

The innovative design allows for smooth 
operation and complete sealing throughout the 
actuator's range of movement. Currently the Torlite 
actuator is capable of producing 100° output 
rotation, with an increase to 120° in the works. 



The toroidal ram actuator 

has been developed for use 
as a tilting quick-attach tool 
coupler on excavators. 
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The Torlite design features a 
curved cylinder body housing a 
curved cylinder rod. Two single- 
acting, toroidal shaped cylinders 
oppose each other to produce 
rotary motion in both directions. 


Simple manufacturing 

How the curved rods are cost effectively made 
is usually the first question on the minds of 
potential users, said Kells. "We manufacture the 
curved rods and mounting foot as a one-piece 
item on a 5-axis machine. The rods are then 
polished, induction hardened (by a custom- 
made induction coil) and then chromed." 

An induction-hardened chrome finish 
ensures a sufficient hardness depth and 
corrosion protection to withstand abuse typical 
of the earthmoving industry, he continued. 
Nitriding the rods would be fine for applications 
where the rods aren't prone to impact loads. 
Dimensional tolerances on the finished rods are 
within 0.07 mm (less than 0.003 in.). 

"There is nothing fancy about the 
manufacturing process on a 5-axis machine, 
so costs are nothing out of the norm," said 
Kells. Because the toroidal ram features only 
two primary moving parts — the toroidal 
rods extending and retracting within the 
cylinder housing — the unit is much simpler 
than helical actuators, which have dozens of 
complex parts and seals. 

And there are no worries about 
long lead times or delivery delays. "As the 
majority of the Torlite actuators parts can be 
manufactured by any 5-axis CNC outfit, we 
see this as a big advantage in meeting unit 
supply to potential companies interested in 
implementing the technology," he said. 

Fewer moving parts also tend to mean 
less chance of wear and breakdown. Servicing 
of the unit primarily involves replacing seals 
after a certain number of operating hours. 

That is typically performed on the machine 
without special tools, resulting in minimal 


downtime. Helical actuators, in contrast, must 
be removed from the equipment for servicing 
by a trained technician. 

Engineering specs 

Driving and holding forces of the Torlite 
actuator are directly related to both operating 
hydraulic pressure and the size of the 
hydraulic cylinder. The flow rate of hydraulic oil 
determines operating speed. 

Currently, three different sizes have 
been developed for tilting hitches on 6, 14 
and 20-ton excavators. However, any size 
actuator can be readily designed, provided 
the cylinder body and rod can be produced 
on a 5-axis CNC machine. 

Typical maximum operating pressure 
is 3,500 psi. Higher pressures and greater 
torques are possible, only limited by 
stress levels at the foot of the curved rod. 

The 14-ton unit, for example, produces 
approximately 12 kNm (8,850 Ib-ft) of torque 
at 3,500 psi. The Torlite holding torque is 
identical to its drive torque, whereas helical 
actuators benefit from an internal geometry 
that gives higher holding torque. 

Hydraulic flow requirements on a tilting 
hitch can generally be adjusted to provide 
application flexibility. Orifices in a custom valve 
block (which also includes check and relief 
valves) can be changed to vary the flow and, 
thus, speed of the actuator. 

The compact, narrow-bodied design 
is appropriate for use in confined spaces. 

Radial dimensions are similar to those of a 
comparable helical actuator, but axial length 
of the Torlite is about one-third less, and 
it is about 10% lighter. And the device is 
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adapted for various hydraulic 


and pneumatic applications. 


expandable: multiple cylinders can be axially offset to work together 
and generate higher torque outputs. 

Potential applications 

The Torlite is built for heavy-duty tasks that require a robust design 
and high torque outputs. The product can be engineered into a 
specific application or supplied as a standalone actuator where 
upper and lower mounting plates serve as attachment points. In 
addition to use in construction-machines, it is suited for marine, 
defense and agricultural equipment, solar array and satellite dish 
tracking, industrial automation and aerospace applications. 

And while the current hydraulic unit focuses on high- 
torque applications, it can be adapted to lighter-duty pneumatic 
systems. Toroidal Ram Systems is looking to partner with other 
manufacturers interested in adapting the technology into various 
engineering industries and applications. ® 

Toroidal Ram Systems | trsystems.co.nz 
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All Cat D3 Series loaders feature 
standard hydrostatic two-speed travel 
to improve jobsite performance. 


Land-management loader 

packs hydraulic horsepower 


Caterpillar recently released 

the purpose-built Cat 299D3 XE Land 
Management compact track loader, which is 
designed to handle demanding vegetation- 
management applications such as right-of- 
way clearing near power lines, brush cutting, 
mowing and mulching. 

The machine is part of a new series of Cat 
D3 skid steer loader (SSL) and compact track 
loader (CTL) models that improve on the 
performance and control capabilities of the 
company's previous D and D2 Series units. 

An industry first, the D3 Series models also 
support a line of new Smart attachments that 
tailors the controls and operator information to 
match the tool and task. 


Ample hydraulic power 

The Cat 299D3 XE Land Management CTL is the 
most technically advanced unit in the Cat SSL 
and CTL line, according to company officials. 
Ensuring optimum performance when powering 
high-production hydromechanical attachments 
like mowers and mulching heads, the machine 
features a turbocharged 110 hp (82 kW) Cat C3.8 
engine that drives a 40 gpm (150 Ipm) high-flow/ 
high-pressure auxiliary hydraulic system rated at 
4,061 psi (280 bar). The system produces 94 hp 
(70 kW) of hydraulic horsepower. 

A high-flow, high-pressure system is 
critical in these types of applications, said Kevin 
Coleman, a product specialist with Caterpillar's 
skid steer and compact loader group. "With a 
power-hungry attachment on the front, you 
want the performance to take that mulching 


head and really rip into and tear through 
material, and recover." Many competing 
machines offer sufficient flow capacity but not 
necessarily the requisite pressure to handle 
demanding tasks, he continued. More flow 
permits higher speed on a rotating tool. But 
without sufficient system pressure that tool 
cannot readily cut through dense vegetation 
without lugging. "That combination of pressure 
and flow are what really helps you do that 
work, and do it more efficiently," he said. 

Caterpillar's performance-matched tools 
take full advantage of the hydraulic capability of 
the machine. "We designed these two to work 
in concert with each other so you get maximum 
productivity," said Coleman. Even beyond land 
clearing, jobs like cold planing, mulching and 
industrial sweeping demand larger tools that 
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The loaders have a high-flow, high- 
pressure hydraulic system for powering 
demanding vegetation-management 
applications such as right-of-way 
clearing, brush cutting and mowing. 


require more hydraulic horsepower. That's what 
separates the Land Management loader from 
some of the other products on the market, he said. 

A lot of tool manufacturers serve this market 
and make attachments that could fit this machine, 
Coleman admits. "But their engineers don't sit 
next to our machine engineers. When I say it's 
performance-matched, what I mean is that the 
engineers who are working on the attachments sit 
right next to the engineers that are working on the 
machines. We understand the hydraulic systems. 
We understand the designs of our machines 
and how those two work together." Competing 
products often require tweaks to their designs or 
compromises in operation or durability, he said. 
"Not to knock any of the other manufacturers at 
all, it's just a difference in philosophy about what 
we believe our customers expect when they pay 
for a Cat attachment," said Coleman. 

Good system engineering also ensures 
that powering the tools does not hamper other 
hydraulic tasks, he continued. The machine's 
controls efficiently manage all hydraulic 
demands and loads, whether it's for travel, 
auxiliary, lift, cooling or other functions to 
automatically maintain a high level of overall 
performance. 

Several pumps come into play. Mounted 
near the flywheel, a tandem pump in a single 
housing powers the hydrostatic drive. Next 
is a pump that supplies auxiliary systems, 
then another that drives the cooling fan and 
additional components. 

The auxiliary system uses a variable- 


displacement piston pump, which is a real 
differentiator in generating the requisite 
pressure and flow, said Coleman. "Most 
machines in the market, even in this size 
class, will offer sufficient flow, but that is 
usually from a gear pump." Gear pumps run 
constantly, generating heat and consuming 
power - in essence wasting fuel, he 
explained. A variable-displacement piston 
pump, on the other hand, can vary output 
to meet demand. It only operates when 
needed and is more efficient, he said. 


hazards in land-clearing applications. 

The cooling system's hydraulically 
driven fan operates only when required, to 
save fuel, while the reversing fan feature 
clears intake screens of debris, so the system 
runs cooler when operating in high ambient 
temperature applications. A turbine-type 
precleaner ejects dust, dirt, and debris from 
engine-intake airflow before it reaches the 
filter, thus extending air-filter service life. 


Design enhancements 

To provide longer intervals of uninterrupted 
work, the 299D3 XE Land Management has 
a 58.1-gallon (220 I) fuel capacity, which 
is 80% larger than the tank on standard 
299D3 XE model and is sized to provide 
an estimated run time of 11 to 12 hours. 

A one-piece sealed and pressurized cab 
keeps the operator's environment clean and 
quiet, which is especially important for users 
working long shifts in challenging conditions. 

Additional seals and covers restrict 
debris and other materials from entering 
the engine compartment and lower frame, 
while large removable panels provide easy 
access to aid in routine cleaning. Extensive 
guarding protects undercarriage drive-line 
hoses, auxiliary-hydraulic quick-disconnect 
fittings and work-tool electrical harness 
connections from impact and debris 


Smart control 

Cat SSLs and CTLs offer advanced control 
functions that include Return-to-Dig and Work 
Tool Positioner, features that help operators 
automate repetitive tasks like grading, digging 
and loading, and complete them with less 
user interaction and expertise. 

The models can also take advantage 
of optional Smart dozer blades, grader 
blades and backhoes. When using a Smart 
device, the host machine recognizes the 
attachment and unlocks special operator 
display screens. Selecting the attachment- 
control mode changes standard joystick 
functions (left for travel, right for boom 
and bucket) and allows the left joystick to 
continue to control travel, while the right 
joystick now operates attachment functions 
such as blade tilt, lift, and angle. 

"This is a really exciting machine for us, 
said Coleman. It addresses the growing-land 
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Caterpillar’s Smart backhoe is designed for 
Cat D3 Series skid steer loaders and compact 
track loaders. The versatile attachment lets 
small machines handle jobs such as utility 
trenching and digging footings. Its auxiliary 
hydraulic system pairs with hydromechanical 
work tools, including hammers, augers and 
vibratory compactors. 
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management segment, handling applications 
like clearing land for vegetation management, 
fire breaks, right-of-ways for utilities and 
railroads, and oil and gas line maintenance. And 
while Caterpillar terms the Cat 299D3 XE Land 
Management CTL a purpose-built machine, it 


actually offers a lot of versatility, he said. 

"You can take this machine out of the 
woods, so to speak, put a bucket on the front 
and grade dirt, put on a broom and sweep, or 
change out the tool and attach an augur. We 
think that this machine is going to help our 


customers do all that work more comfortably 
and more efficiently," said Coleman. ® 

Caterpillar | cat.com 
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DESIGN NOTES 



Mary C. Gannon ■ Editor 


New AC-immune coils for hydraulic 
valves in rail transport 



The 466 coil is one of the 
new series of AC-immune 
coils with double-winding 
for heavy-duty hydraulic 
applications in the rail 
transport sector. 


ATAM, a manufacturer and supplier of 
encapsulated coils and industrial connectors, 
is launching a new series of double-wound, 
ac-immune coils specifically developed for 
heavy-duty hydraulic applications in the rail 
transport sector. 

ATAM's series 463 through to series 466 
have been extended to incorporate coils 
capable of suppressing electromagnetic 
interference from alternating current, which 
can "dirty" continuous current magnetic 
fields generated to pilot solenoid valves. 

ATAM's new range of coils 
complements its extensive portfolio. 
However, the company is best known for 
its custom-made products, which today 
account for 70% of total production, 
including items developed from scratch as 
well as standard products adapted to the 
specific requirements of customers. 

The construction techniques employed 
for the new coil series are based on a 
double coaxial winding. Any potential stray 
currents in the supply that could disturb the 
"main" field generated by the first coil are 
cancelled out by a magnetic field generated 
by the second, forming a short circuit 
(simply by generating a magnetic field equal 
and opposite to any variations generated 
in the second coil by sinusoidal supply 
disturbances). 

In this way the main coil powered with 
continuous current can maintain stable 
piloting of a solenoid even with "dirty" 
power supply networks, improving efficiency 


and safety along the line while avoiding the 
risk of electronic filters (normally used for 
this purpose) melting down due to Joule 
heating caused by persistent disturbances in 
the main electrical supply. 

High power ac-immune coils are 
normally implemented for the actuation of 
hydraulic solenoids on rail transport lines 
with supply voltage of 110 Vdc, but they are 
also used with voltages of 115, 100, 72, and 
32 Vdc, depending on the supply ratings 
of the trains, subways, or shuttles in the 
different countries in which these devices 
are installed. In some of these applications 
the vehicle power supply lines are "dirty" 
with stray medium to high voltage 
alternating currents of 500 to 700 Vac. 

Ac-immune coils are also used in 
heavy-duty off-vehicle applications, like for 
example on railway points, and in general 
for applications in which the protection 
of coils with normal electronic filters is in 
some way problematic. They are also used 
when maximum safety is required, again 
for example on railway points, fitted on well 
filtered voltages in compliance with the 
principle of safety system redundancy. ® 

ATAM | atam.it 
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FUNDAMENTALS 


JoshCosford ■ Contributing Editor 


Hydraulic symbology 204 - 

flow control valves 


The name flow control valve broadly describes any hydraulic 
component capable of diminishing fluid volume downstream of 
itself relative to upstream. It goes without saying a flow control 
valve only reduces flow since the laws of nature remain unbroken. 
The method of varying flow varies considerably and depending on 
the choice of valve and its location, the effect can be substantial. 

The most elemental of flow controls is the fixed orifice, Figure 1. 
Drilling out a fitting makes a rudimentary orifice, so long as the 
reduced cross-section inhibits flow. An orifice is not a length of 
plumbing, which is a poor and inefficient way of controlling flow. An 
orifice will be as short as possible in depth while remaining strong 
enough to withstand the effects of pressure. 

Draw the fixed orifice in one of two ways as shown in Figure 
1. The first, and most common method, shows the flow path 
surrounded by outward facing, gentle arcs. They signify a smooth 
compression of the fluid, but in reality, hydraulic components are 
rarely honed so smoothly. The second symbol with inward facing 
vertices depicts the less common method of drawing a fixed orifice, 
although it's the one I personally prefer. 



Fixed Orifice Fixed Orifice Variable Orifice Flow Control 

• Figure 1. Fixed orifices 

Fixed orifices are used typically used for factory settings in pumps, 
manifolds and valves, but offer no user adjustability. A variable 
orifice provides a method to control the size of the gap between 
the needle and its seat, thus changing the flow rate through itself. 
The symbol simply adds the diagonal arrow depicting adjustability in 
fluid power symbols. As with most symbology, the method varying 
flow in the physical valve is otherwise irrelevant in regard to the 
symbol. Additionally, neither does the adjustable symbol guarantee 
that flow rate will even be adjusted if there is no upstream provision 


to reduce or bypass flow otherwise allocated to the valve. This is, 
after all, positive displacement we're talking about, and in a system 
with a fixed pump, fluid must go somewhere. 

Classic hydraulic theory teaches us it's not a flow control valve 
unless and until there is a reverse flow check valve, such as in 
the last example of Figure 1. The check valve blocks upward flow 
through this valve symbol, pressing the ball into the seat when flow 
exists at the bottom port. Reverse flow allows the ball to lift and 
bypass the check valve, although a good portion of flow will still pass 
through the orifice, as pressure drop through both the orifice and 
check valve will be exactly equal to each other. The diagonal arrow 
shows us this flow control valve is a variable flow rate. 

Although this series is focused on symbols more than any 
principles of fluid power, it's important to understand the relationship 
with pressure and flow. In any circuit where a restriction, orifice or flow 
control reduces flow, pressure increases. Also, in any circumstance 
where downstream pressure is high, the potential to flow through 
a metering device is reduced. The important term to remember is 
pressure drop, which is a comparison of upstream and downstream 
pressure through an object. Any change in flow or pressure drop can 
have consequence, either positive or negative, on system performance. 

The four symbols covered thus far represent valves that will flow at 
a rate dictated by pressure drop through them, and should downstream 
pressure rise or fall, flow will change inversely proportional. To get 
around this problem, a concept called pressure compensation was 
created, and it uses a clever technique to encourage flow when 
downstream pressure increases, thereby allowing a stable flow rate 
regardless of load or supply pressure fluctuations. 

The first symbol in Figure 2 depicts the simplified version of a 
pressure and temperature compensated flow control. This symbol 
comprises the orifice arcs, the variable arrow and reverse-flow check 
valve, just as with a standard flow control. Flowever, the addition of 
the upward facing arrowhead tells us it is pressure compensated. I 
cannot tell you the etymology related to this choice of graphic, but 
it's standard practice, nevertheless. More easily understood is the 
symbol for temperature compensation, which expresses itself as a 
sideways thermometer. Temperature compensation could also be 
called viscosity compensation because it's just a feature that allows 
the valve to manage flow rate despite varying oil viscosity. 
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Pressure & Temperature 
Compensated Flow Control 


Priority Type 
Flow Control 


Pressure Compensated Flow 
Control - Detailed 


Figure 2. Pressure compensated flow controls 


Splitting pump flow will supply two sub-circuits, which is where the priority 
type flow control comes in handy. Also known as a '3-port 7 ' flow control, it 
will send fluid from port 1 to 2 at a fixed rate based on the orifice setting, 
and all excess fluid is sent as bypass through port 3. This fluid can be dumped 
to tank or used for actual work. What's important to note is flow at port 3 
can only be maintained when incoming flow is higher than its set value. For 
example, if flow is set to 8 gpm at port 2 with 10 gpm incoming flow, 2 gpm 
will bypass to port 3. However, if the incoming flow drops below 8 gpm, all 
flow will now travel to port 2, leaving nothing for the 
bypass at port 3. 

The final symbol showing a detailed 
representation of a pressure compensated flow 
control is where things get complicated, but if 
you stick with me, you'll understand. The variable 
orifice and check valve are self-explanatory, but the 
compensator symbol added downstream has a lot 
going on. Port 1 upstream of the orifice is connected 
to the b-side envelope of the compensator, which 
shows the "T" symbols to block flow at both ports. 

Port 2 is connected downstream of the variable 
orifice and feeds its pilot line to the b-side envelope 
of the compensator, but this shows it as normally 
flowing in neutral. Port 3 of the valve simply connects 
the whole assembly and bypasses the fun bits and 
provides free flow in reverse; a true flow control. 

The compensator is shown as a 2-position 
valve, but it's more of an infinitely variable spool 
valve that meters between flowing more or flowing 
less. The compensator is offset by a spring that 
provides 90 psi of effort, additive to whatever is 
transmitted from port 2. When flow occurs through 
the valve, the compensator compares pressure at 
the ports 1 and 2 of the variable orifice. Pressure 
will always be higher at port 1, so pilot pressure 
forces the compensator closed until port 1 pressure 
matches the 90-psi spring valve. Flow through the 
variable orifice will always represent whatever 90- 
psi worth of pressure drop will achieve through 
itself, regardless of its setting. 


If we use an example of a pump capable of 12 gpm and a 3,000-psi 
compensator or relief valve, the pressure at port 1 will see 3,000 psi. Let's 
assume we want 10 gpm at 90-psi pressure drop, so we adjust our orifice 
to suit. Because the compensator is installed and wants to see a 90-psi 
difference between ports 1 and 2, the pressure at port 2 will close the 
compensator to block flow until port 2 pressure is 2,910 psi. At this point, 
10 gpm will be flowing through the valve while the pump is either dumping 
2 gpm over the relief valve or reducing its swashplate angle slightly. 

If downstream pressure rises to 1,500 psi, pilot pressure at port 
2 will increase, forcing the valve open and compensating for the 
downstream pressure increase. What would normally result in less flow 
potential over a given "Delta P," now results in the compensator opening 
to reduce downstream backpressure. The compensator works like a 
pressure reducing valve in reverse; as pressure increases, it opens wider 
to allow more flow that would be normally lost to reduced pressure drop. 

Pressure compensators can be added to any valve of a hydraulic 
circuit that controls flow rate, including proportional valves. Later in 
this series, I'll talk about some advanced concepts based on pressure 
compensators, which are sometimes called "hydrostats." Check back 
soon for the next article in this series, this time covering the symbols of 
hydraulic pumps. © 
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TRAINING 


Mary C. Gannon ■ Editor 


Fluid Power Technology 
Conference goes online 


As the world continues to deal with social distancing, 

remote work and other challenges posed by COVID-19, most 
in-person events have been postponed or cancelled. This is 
no different for us at Fluid Power World. Our June Fluid Power 
Technology Conference (FPTC), which was slated for the University 
of Minnesota's St. Paul Campus, has been cancelled and we will 
likely host an in-person event there next year. We are holding 
steady on our Detroit event in November but recognize that this 
may change as well. 

To that end, we are launching the Fluid Power Technology 
Conference (FPTC) Virtual Series. This online series will 
include technical presentations, networking opportunities 
with manufacturing sponsors as well as other attendees, and 
a chance to learn about specific technologies and products from 
sponsors in place of exhibit time. 

The series will be held every two weeks on Tuesdays at 2 p.m. 
Eastern and will continue throughout the summer and into fall and 
beyond. 

FPTC Virtual Series kicks off at 2 p.m. on Tuesday July 7, 
with an opening keynote presentation from industry favorite 
Joe Kovach. Kovach wowed the crowd at the FPTC Cleveland last 
November with his presentation, "Tackling Hydraulic Challenges 
with Technology." Now, fluid power engineers and system designers 
from around the entire globe can hear his thoughts on why 
hydraulics will be around for a long time, and the five challenges 
he says hydraulics technologies are currently facing — leaks, noise, 
efficiency, control, and weight. 

To address these challenges numerous technologies have 
been recently developed with additional breakthroughs on the 
horizon. Clearly, the movement toward electrification has resolved 
some of these issues - including the use of ePumps, EHA (electro 
hydrostatic actuators), hybridized and integrated systems. Also, 
innovations in fluid connectors and hydraulic fluid technology play 
a key role. 

Beyond this, Kovach will highlight the latest developments in 
pump technology, simulation, and power transmission systems that 
have improved overall efficiency while reducing noise. Lastly, he will 



discuss the use of advanced materials and additive manufacturing 
technologies as they work to help address weight/size issues while 
opening new market opportunities for hydraulics. 

Most presentations will last 30 minutes, although Kovach's 
is scheduled for an hour. At the end of the 30 minutes, attendees 
can opt to move into separate breakout rooms, where they will 
be able to see each other on video. In one room, attendees can 
ask questions of the presenter and network with each other, 
while the second breakout room will be reserved for a different 
sponsor each week. Here, they will present their technologies to 
attendees and take questions. 

Currently, Famic is slated to present November 10, with their 
talk, "Using Failure Analysis Simulation Tools to Enhance System 
Reliability and Streamline Prototyping and Maintenance." 

Visit fluidpowertechconference.com for more details and 
updated schedules throughout the coming months. © 
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LunchBox Sessions Live continues 
with dates through August 


Fluid Power World and LunchBox 

Sessions continue to bring our audience a live 
training series led by LunchBox Sessions' CEO and 
industry expert Carl Dyke. 

This on-going series started in May and 
continues through summer. These popular live 
videos feature Dyke's animated 3D simulations 
as well as hands-on demonstrations with actual 
products and systems. 

The following sessions are slated for 2 p.m. 
Eastern on Tuesdays through August: 


valves running live from electronic 
controllers and with position sensors. He 
will look at the intricate and robust aspects 
of these valves. The audience will also 
experience some intricate 3D simulations 
and learn some troubleshooting tips. 

Tuesday, July 14 — Slip-in Cartridge Valves: 
Simply Logical Flow. Dyke will demonstrate 
several slip-in cartridges running live and 
discuss the valve surface area ratios and 
the pilot options on the cover plate. Live 
Schematic reading and 3D fly throughs will be 
included. 



YouTube Live with Carl 

June 9 at 11:00 AM PDT/2:00 PM EDT 

Particle Contamination 

Seeing & Measuring is Believing 


See digital microscopes, sampling equipment, and a laser particle counter 
in this lively interactive event on hydraulic fluid cleanliness. 

Brought to you by Fluid Power World & LunchBox Sessions 



Finally, he will demonstrate several pumps 
running in load-sense (flow-compensating) 
mode. He will explore margin pressure 
adjustment. Typical proportional valve 
banks with load-sense shuttle valves and 
pressure compensators will be covered in Live 
Schematic form and 3D. Sponsored by Oilgeor. 


Tuesday, June 23 — Servo Valves: Running 
Live and in 3D. Dyke will have several servo 


Tuesday, August 25 — Load Sensing Systems: 
Pump Control and Valve Bank Mysteries. 


Visit lunchboxsessions.com/live to watch and 
to see archived sessions. 
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SAFETY 



Ken Korane ■ Senior Editor 



Pneumatic mufflers, also called silencers, safely and quietly vent 
pressurized air to atmosphere. They are commonly installed on air valves, 
cylinders, manifolds and fittings. Without a muffler, air exhausting from 
many types of pneumatic-powered equipment can be so loud as to be 
detrimental to the surrounding environment and potentially harm workers. 

Noise results when fast-moving, turbulent air exiting a port collides 
with the surrounding static air. Unsilenced pneumatic exhaust can be 
considered an air jet. In most industrial settings airflow exits at a constant 
velocity through an orifice and generates noise, related to the choking 
effect of the port and velocity. Acoustic power (noise) is a product of 
factors like air density and turbulence and, especially, velocity, which has 
an exponential effect (~ V 6 ) on noise generation. And above about 29 psi 
(2 bar), reducing pressure has minimal effect on noise abatement. 

Thus, mufflers are usually needed. Typically, the devices are 
installed directly at the exhaust port and diffuse the released air 
through a porous material that increases the surface area which, in 
turn, reduces velocity, turbulence and noise levels. These silencers 
can reduce the noise from pneumatic equipment by 15 to 35 dB(A) 
compared to an unmuffled outlet. This is significant. Keep in mind that 
a 10 dB(A) reduction equates to cutting the sound level in half. 

Mufflers can be constructed of plastic or metals like brass 
and stainless steel. They come in differing versions depending on 
the application. Common design styles include cone, flat-face and 
cylindrical shapes. 

Plastic units usually have injected-molded bodies with plastic 
fibers or sintered plastic or metal powder inside as the noise-reducing 
medium. They tend to be economical, lightweight and offer high 
chemical resistance, and often better noise reduction than same-size 
metal products. 

General-purpose brass products often have machined metal bodies 
with sintered bronze powder or compacted metal wool as the silencing 
material. They generally handle temperatures to about 300° F. 

Stainless steel mufflers have a metal base with sintered stainless 
powder, wires or woven mesh. Rated working temperature reaches 
to around 400° F. They're a good option for applications that require 
corrosion protection, durability, or operation in washdown or sterile 
environments. Not surprisingly, they're more expensive than brass or 
plastic devices. 

Sizes range from less than 0.125 in. (3 mm) to more than 2 in. (50 
mm). They should meet the manufacturer's specification for allowable 
pressure range and connector size and type. 

But the most important consideration when installing pneumatic 
silencers is the effect the unit will have on airflow. Any significant 
restriction will reduce the working capacity of the compressed air 



• These miniature pneumatic mufflers use porous 
sintered bronze mesh to reduce air exhaust noise. 

ra | Clippard Instrument Laboratory. 


circuit, due to back pressure brought on by undersizing or clogging with 
contaminants. Thus, proper selection and maintenance is essential. If an 
application is particularly sensitive to back pressure, opt for a unit with 
extra flow capacity. 

As noted, the cleanliness of compressed air is an important 
consideration affecting back pressure and noise reduction. Thus, 
proper filtration is a necessity. Also, the porosity and surface area of 
the diffusing material vary among different products. Small pore size 
provides compact and effective silencers with reasonable air-flow 
rates. Flowever, in air lines plagued by contamination, silencers can 
quickly become restricted and interfere with the working capacity of 
the machine to which they are fitted and, thus, may demand larger- 
pore materials. 

Mufflers can also combine several functions in a single assembly 
for simplicity and space savings. For example, they can include 
adjustable throttle valves to control the flow rate as air exits the device. 
And silencers can also contain a filter to remove oil mist and dust in the 
exhaust air before it reaches the surroundings. 

Pneumatic silencers usually connect to ports using a threaded 
male end. Manufacturers supply products that are compatible with 
most common thread standards. Some also make push-to-connect 
devices. Silencers should be mounted such that contaminants do not 
block the silencer or exhaust port. For example, horizontal or inverted 
mounting lets contaminants drain through the silencer using gravity 
and prevents clogging. (Remember that expansion in the muffler cools 
the air and promotes condensation.) 

Finally, to avoid accidental damage, experts recommend mounting 
mufflers in protected areas. Plastic-bodied silencers that protrude from 
the machine surface are particularly prone to impact and breakage. ® 
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ENERGY EFFICIENCY 

Ron Marshall ■ Contributing Editor 
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A building products company purchased 
90 kW and 45 kW compressors a few years ago to 
run its plant. The staff had heard that it was not 
wise to purchase a VSD compressor that was the 
same size or larger than the base compressors, 
so the 90-kW unit was selected as the trim VSD 
unit. The purchasers did not realize by choosing 
these sizes, they were setting themselves up for 
an unexpected efficiency problem. 

Both compressors were required for daytime full 
shifts, with flow reaching 900 cfm — but during 
nights and weekends the flow dropped off to 
about 400 cfm. The 45-kW unit, producing slightly 
less than 300 cfm was always fully loaded, and the 


2020/05/17 02:20:00 (Sunday) 


min 

avg 

max 

Disch Psi (PSIG) 

115.54 

108.44 

112.09 

116.02 

Total flow (CFM) 

416.94 

237.49 

472.27 

914.11 

Total power (kW) 

99.25 

50.63 

96.45 

180.42 



Average 472 cfm 



90-kW unit would swing between full load at plant peak all the way 
down to minimum output of 100 cfm at the lowest weekend flow. 

A compressed air auditor monitored the system and pointed 
out a problem with the control of the two compressors. He 
explained with a large size mismatch, and VSD being much bigger, 
the smaller base compressor will get locked on, unable to unload, 
with the result that both compressors were running during light 
loads, rather than having just one compressor feeding the load. 

When a VSD is lightly loaded it runs in a less efficient part of 
its curve. If the smaller base unit was turned off, the VSD alone 
could carry the full plant in a more efficient manner. Operation at 
this low flow is not desired for VSD compressors, as water tends to 
form in the lubricant due to the small amount of heat generated 
during the light compression duty. Oil carryover is also often a 
problem at low flows. 

The auditor pointed out that changing the compressor control 
band coordination, or setting up an operating schedule, could allow 

the smaller compressor to unload and turn off 
during light loads, making for more efficient 
operation and better air quality. 

The auditor also pointed out that 
the more than 400 cfm weekend load (no 
production) was excessive. The average flow 
during all hours was measured at only 470 
cfm. If the weekend flow can be assumed 
to consist of mostly leaks, this would 
mean that 88% of the air the compressors 
produce is wasted. Further investigation by 
the embarrassed maintenance department 
is ongoing. ® 


p * 


|2400 i 




2200 


Weekend 417 cfm 


^ vveeKena 4 

fWMfryjM , 1IL ,M. ^ 


2000 


1800 


1600 


1400 


1200 




1000 


800 


600 


400 






200 




11 maj. 
2020 


12 maj. 
2020 


13 maj. 
2020 


14 maj. 
2020 


15 maj. 
2020 


16 maj. 
2020 


17 maj. 
2020 


The majority of the compressed air flow in this plant is likely leakage. 
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HAPPY ANNIVERSARY, SUN HYDRAULICS! 

For 50 years Sun Hydraulics has successfully differentiating itself in all spheres of 
activity—from product design and service delivery, to choice of suppliers and employees, 
to acquisition and retention of customers and shareholders— Sun Hydraulics has built a 
foundation for delivering consistent, sustainable, excellent performance. 
















AGRICULTURE 


Mass custom zat on comes to 


hydraulic tubing 

Flexible manufacturing of hydraulic tubing assemblies has 
become an essential part of agricultural equipment production. 

Ken Korane ■ Senior Editor 


Efficient and cost-effective manufacturing 

of agricultural and mobile equipment today depends on highly 
engineered production systems. And that holds not only for 
complete machines like tractors and combine harvesters, but also 
for essential subsystems like hydraulic tubing assemblies. 

transfluid Maschinenbau GmbH, a specialist manufacturer of 
tube bending and tube processing machines with headquarters 
in Schmallenberg, Germany, has been delivering its products and 
technology expertise to manufacturers of agricultural machinery 
for many years, said Stefanie Flaeper, the company's managing 
director. That includes tube-processing equipment for heavy tubes 
and profiles used in the construction of frames, and for large 
hydraulic systems. 

Industry trends 

Because many agricultural OEMs deal with smaller series 
production, they require the most flexible manufacturing systems 
possible to craft finished hydraulic tubing assemblies. The great 
variety of geometries and low production volumes typical of 
mobile hydraulic tubing makes this a major challenge, said Flaeper. 
At the same time customers want production machines that 
are fast and easy to set-up and, of course, are extremely safe to 
operate, she continued. 


Hydraulic pressures are also increasing in mobile and ag 
applications, driven by the demand for greater load capacity, 
higher productivity and better energy efficiency. That means 
engineers are specifying higher-strength tubing materials. As a 
result, transfluid is building machines that are structurally more 
robust and offer a higher power capacity, for long-life operation. 

Tubing must also permit efficient flow with minimal losses, so 
it is important to have smooth, round bends with minimal ovality, 
transfluid machines incorporate a number of technical features 
which ensure high-quality bends. That includes, for example, a wide 
variety of application-specific tools; and electronic controls that tightly 
manage forces to ensure precise and repeatable part dimensions. 

Weight is, of course, also an issue, as is the avoidance of 
expensive fluid connectors. Here, advanced forming and bending 
technologies can often simplify complex routing and connection 
systems, to save on material use and cost. And it goes without 
saying that a leak-free, stable connection system is always a 
requirement, for both safety and for a minimal environmental 
impact, said Flaeper. 

Systems approach 

All these requirements have a direct bearing on the types of 
machines the company designs and builds, "transfluid has its origins 
in the hydraulic industry, so we have a lot of experience working 
directly with systems manufacturers that we integrate into all our 
solutions for hydraulic connection systems. We have had quality 
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Mobile-machine builders are 

requiring ever more intricate and 
complex tubing configurations 
that handle higher pressures and 
permit more-efficient flows. 





requirements and experience for decades 
manufacturing different machines for the 
complete process chain in the tube-processing 
industry/' she explained. In addition to bending 
machines, this also includes cutting, forming, 
cleaning and assembly systems, and associated 
software tools. 

For example, in the field of tube production, 
the goal is always to prepare ends and add 
connectors first, prior to bending operations. In 
the past, sealing and connecting elements were 
often attached to tubes by means of soldering 
or welding. "We are developing new processes 
together with our customers to offer a forming 
process direct on the tube/' she said, transfluid's 
integrated forming technique generates optimal 
surfaces for flares and contours at the tube ends, 
giving customers new options for 90° face-seal 
fittings, 24° (DKO) connections, 37° flares and 
various bite-type connectors. 

This forming process is most effective if 


done prior to bending. After end preparation, 
the tube — including connectors with nuts 
or flanges — is loaded onto the bending 
machine for quick processing. The completed 
assembly can then be installed directly on the 
customer's machine. 

"This avoids high stock levels, and is the 
fastest and most-effective way of production," 
said Flaeper. "Our goal is to greatly simplify and 
optimize the production processes with our 
solutions. To do this, our machines will produce 
tubes that are completely ready for immediate 
use after bending. The customer deals with one 
partner with experience in tube processing for 
hydraulic applications requirements, to maximize 
quality, efficiency and throughput." 

Basic systems 

"Faster and more economical production is 
always important for our customers." But 
it is equally important to get the right level 

www.fluidpowerworld.com 


of technology and flexibility to simplify and 
optimize the process and satisfy a user's 
specific application requirements, she 
continued. Thus, transfluid makes a wide range 
of machines — some geared toward single¬ 
tube fabrication, and others more suitable for 
medium-to-high volume output. 

For example, the company offers basic 
machines like the t bend DB 642K, a compact 
mandrel bending machine available from 
stock for quick delivery. The economical unit 
is typically used for lower production volumes 
and one-offs. And mounted on casters, it is 
easy-to-move, so the system can be used inside 
a plant or directly out at a work site. 

The powerful and versatile fully hydraulic 
bending machine reportedly delivers excellent 
bend quality and the simplest of handling. It is 
capable of bending angles to 180°. It handles 
round tubes up to six meters long and 6 to 42 
mm diameters, with wall thickness up to 5 mm 
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applies additional axial force during the 
bending process. The freely programmable 
CNC touch-panel controller ensures a 
maximum level of flexibility for tubes from 6 
to 30 mm in diameter. 

With short set-up times and fully- 
automatic control, the unit is capable of quick 
operations and high-volume output, thanks 
to high-performance electric drives with 
brushless motors. An automatic tool change 
system helps optimize bending processes 
specific to the user. 

Advanced software 

"Important to all this is also the software to 
load isometrics directly from the CAD system, 
to get the bending data, the cutting lengths 
and to do a collision test before starting the 
bending process," emphasized Flaeper. "It is 
also possible to get cutting lists for preparing 
the tubes and, if required, export the data to 
different systems, like ERP systems." 

In addition, many customers insist on 
integrated part-measurement systems to 
confirm quality, transfluid offers add-on systems 
to its machines that can precisely gauge specific 
geometries or even entire sets of components, 
in a direct and flexible manner. Available QC 
systems include optical and contact sensors that 
generate accurate digital data. 


Wider capabilities 

At the other end of the tube-processing 
spectrum are highly flexible and sophisticated 
CNC-controlled systems. OEMs face the 
dilemma of squeezing components and 
systems into ever-tighter and constrained 
installation spaces. As a result, transfluid's 
customers are more frequently asking for 
machines capable of forming complex tubing 
configurations, or that consolidate several 
parts into a single component, said Flaeper. 
Thus, it is critical that machines can produce 
intricate and labyrinthine-shaped tubes without 
compromising quality or performance. 


The transfluid REB/SRM 632/622 
combination machine offers axial 
forming and rolled-end processing. 


Integrated forming techniques generate 
optimal surfaces and contours right at the 
tube ends, giving customers new options for 
face-seal, flare and bite-type connectors. 


for steel and 3 mm for ST52 and stainless 
steel. Maximum bend radius is 85 mm. 

The unit includes PLC control and a 
touch panel. With electronic bend angle pre¬ 
selection, the operator can digitally specify 
up to 20 bend angles that are continuously 
displayed as actual values. Specific bending 
programs can be stored in the controller. 

Like all transfluid machines, the DB 
642K can be operated manually for efficient 
prototyping. And the mobile bending machine 
can be equipped to handle other tasks, such 
as hydraulic sawing, internal and external 
deburring, and fixtured assembly of common 
connection systems. 


For instance, the t bend DB 630-CNC- 
R/L mandrel bending machine can generate 
extreme geometries, bend both clockwise 
and counterclockwise in one operation, 
perform push bending of large tubing radii 
and control weld-seam positioning. When 
needed to reduce wall thinning and permit 
short clamping lengths, a centerline booster 
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Sophisticated CNC-controlled tube- 
processing systems can generate 
extremely complex geometries and 
offer high flexibility, short set-up times 
and fully-automatic control. 



On bending machines, add-on inspection systems can measure 
bend angles or offer a connection port to an external (stand-alone) 
measurement system to check the bending geometry. Automatic 
data synchronization is possible. End-forming machines can include 
similar process measurements via a camera control system or other 
sensors that check the end-forming geometry. 

''With our advanced software, even the very first tube is ready 
to be used in a manufacturing process/' added Flaeper. ''This way, 
transfluid offers tubes to manufacturers of agritechnical products 
which are ready to be incorporated and produced in a way that is 
extremely close to the final manufacturing standards necessary for 
ensuring a functioning and reliable hydraulic system." 

Future outlook 

transfluid has been operating successfully in Europe for several 
decades and is expanding its reach into North America. "We are now 
transferring our knowledge and experience to the U.S. market," said 
Flaeper. On Feb. 1, transfluid tube processing machinery Inc. opened 
its doors in Greenville, S.C. 

The 100,000 sq.ft, facility houses an experienced team of 
engineers and sales professionals, along with service technicians 
well-versed in the intricacies of tube-processing machinery. The 
location includes a showroom featuring a number of different 
machines on display. In addition, a wide range of spare parts are in 
stock for quick delivery. ® 

transfluid Maschinenbau GmbH 
transf1uid.net 
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FLUID CONDUCTING QUICK 
DISCONNECT COUPLINGS 


Working Pressures to 6,000 p.s.i. | 3/4” thru 3” Size 

Hydraulics, Inc. thread to connect couplings are designed to provide high flow and 
low energy loss in fluid power systems. All products are built for rugged use and are 
designed with a minimum 4:1 Safety Factor. Notable features include superior flow 
characteristics and resistance to extreme pressures and systems induced shock loads. 

The carbon steel couplings are offered with both poppet style (5TV and 6TV Series) or 
flat face valves (TVF Series). A variety of port options and pressure ratings up to 6,000 
psi, and proven performance in the field make these products popular in the mining, 
oil and gas, construction, and other natural resource sectors. 



P.0. Box 6479 • Fort Worth, TX 76115 • V. 817-923-1965 • hydraulicsinc.com 
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Hydraulics goes a long way to 
improve the function, power, 
controllability and safety of 
material handling equipment 
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Material handling involves the moving, 

transporting, lifting, and dumping of products, 
components or bulk ingredients, and mostly within 
the production and distribution of finished goods. 
Much of the equipment used for material handling 
is human-powered, such as carts, dollies and 
wheelbarrows, but you wouldn't be reading this fluid 
power article if we stopped there. 

Hydraulics goes a long way to improve the function, 
power, controllability and safety of material handling 
equipment. Without hydraulics, many of the material 
handling machinery you know and use daily would not 
be possible. In fact, some of the most straightforward 
hydraulic machines in the world exist in material 
handling. Conversely, an airport baggage handling 
system is a vast and complex series of lifts, robots and 
conveyors, but is beyond the scope of this article. 

Simple hydraulics facilitate human-powered 
machines 

Even the smallest production or distribution facility 
likely uses fluid power daily. Incoming and outgoing 
shipments too large to hand-bomb get strapped and 
wrapped to a wooden pallet. The simple pallet jack 
lifts and moves wooden skids around the shop floor 
using the most basic single-acting hydraulic bottle 
jack. Also called a pallet truck (or affectionately the 
pump cart), this forked, human-powered cart slides 
neatly under the pallet where it lifts anywhere up to 
5,000 lb or more. 

The pallet jack employs a single-acting bottle jack 
mounted atop the pivoting steering wheels. A lever 
remotely operates the two-position valve within the 
handle, and when flipped forward allows pumping 
action to occur. The simple up and down reciprocating 
action of the handle sends fluid into the ram, lifting 
the pallet a few inches off the ground to facilitate easy 
transport. Many variations of the pallet jack provide a 
full selection balancing price with productivity. Some 
units employ electrically driven hydraulic pumps for 
easy and rapid lift, while others gain electric wheel 
drive to aid operators with heavy loads. 

It is more ergonomically correct to load a pallet 
at waist height rather than bending down to place 
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Reaching heights with forklifts 

Of course, pallets in a distribution center are prolific, to say the least, 
and they are often organized and stored atop towering rack systems 
where no simple pallet jack can lift. High lifting is where the venerable 
forklift comes in, using myriad configurations to satisfy every industrial 
or distribution environment imaginable. 

The walkie-style stacker takes the pallet truck to the next level, 
providing lift options up to 7 or 8 ft, but still requires a standing 
operator to manipulate the movement of the lift across the concrete. 
Although operated using hydraulic levers or electronic joysticks, it's 
short profile allows the stacker to fit into tight spaces and omits the 
extensive training required for self-propelled, riding forklifts (although, 
without fail, you provide safety training to all warehouse staff). 
Stackers have their limits in both height and weight capacity, however. 

Naturally, the forklift is the next branch in the pallet handling 
family tree ... it's also where the hydraulics proliferate. 

Where the pallet truck had a single bottle jack, the forklift 
runs with a minimum of three hydraulic functions. 


Hydraulic pallet jacks employ a single-acting bottle jack 
mounted atop the pivoting steering wheels. A lever remotely 
operates the two-position valve within the handle, and when 
flipped forward allows pumping action to occur. This allows 
users to lift heavy loads up to 5,000 lb or more. 


Depending on the number of lift stages for the mast, there 
could be one, two or three lift cylinders on a forklift (employing 
counterbalance valves, of course). Each mast type combines 
the cylinders with a chain system that increases the movement 
distance while sacrificing force, like what happens in a scissor 
lift. Like always, the power of hydraulics easily overcomes the 
mechanical disadvantage. 

If a forklift control system only allowed for lift, the operator 
would be busy salsa dancing the truck back and forth as she tries to 
place pallets upon barely visible shelves up high and accurately. To 
make the task easier, a side-shift cylinder mounted to the carriage 
moves the forks laterally six to ten inches. The cylinder uses a 
double rod construction to supply equally consistent velocity and 
force regardless of left or right movement. 

Finally, a hydraulic tilt operation moves the mast angle forward 
or backward to not only ease removal and placement of pallets on 
high racks but also pulls the load backward to improve the center 
of gravity. A center of mass is ideal when located as close to the 
center of the forklift as possible, which is especially true for heavy 
loads being transported up high. 

If you are lucky enough, your forklift also has a hydrostatic 
transmission. A single axial piston pump with an overcenter- 
capable swashplate provides both forward and reverse operation 
by merely tilting the swashplate in one direction or the other. Of 
course, it would be pilot- or electro-proportional valves operating 
the swashplate angle, but you get the idea. Regardless, the pump 
powers the wheel motors in either direction, as asked by the 
operator, in a smooth, controlled fashion. Horsepower control on 
expensive machines supplies full power balanced across the entire 
speed range, which is especially helpful on high capacity forklifts. 
Horsepower control is an ingenious hydraulic pump 
function that allows maximum power to be distributed 
regardless of load pressure. When pressure is low, the pump 
will generate full rated flow. As pressure increases to the 
level of the horsepower set point, the pump automatically 
reduces pump flow inversely proportional to the increase 
in pressure. Should the forklift start from stop carrying a full 
load, the pump provides full pressure to generate maximum 
torque but with low flow. As the forklift gains momentum, 
the pressure to maintain acceleration drops, allowing that 
unused portion of horsepower to now be transmitted as 
flow. Horsepower control is a great way to give your machine 
maximum possible flow while always being capable of high 
pressure, high torque (or linear force) action. 


parts or boxes, potentially injuring one's back. A pallet jack equipped 
with a scissor lift helps the operator avoid injury by lifting the pallet to 
a manageable height 2 or 3 ft up. A scissor lift combines the effectively 
short effort arm with the power density of a hydraulic cylinder to move 
heavy loads high. The scissor lift is a common tactic in material handling, 
of which we'll discuss more shortly. I should also mention the telescopic 
pallet jack, which uses a two-stage telescoping bottle jack to lift without 
any scissor action. 
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Bin tippers are often used 
on forklifts, like this design 
from Moovmor. Hydraulic 
cylinders are used to lift and 
tilt and dump the contents 
of the bins. 


Modern machines specifying anything above 
the entry-level choice employ digital control and 
diagnostics. Electronic controls have replaced 
hydraulic joysticks and levers, and for the most 
part, electronic joysticks are less expensive than 
their remote pilot-operated joystick counterparts. 
The proportional valves, drivers and controllers 
previously left electrohydraulic control outside 
the budget for many machines. But the downright 
low price of entry in today's age makes electronics 
economical for anything this side of a logsplitter. 

Material handling applies to more 
than equipment for handling pallets, of 
course. Conveyors are common but rarely 
employ hydraulics. A bin tipper, however, is a 
hydraulically powered machine that lifts and tips 
any bin that needs tipping (shocking, I know). A 
bin tipper may lift and tip a bin of garbage into 
a larger dumpster, or perhaps a load of bulk 
ingredients into an industrial mixer. Two cylinders 
may operate the bin tipper; one to lift and 
another to tip. However, some smart designs use 
just one cylinder combined with levers to lift then 
tip sequentially. 

Naturally, a great place to use a bin tipper is 
atop a forklift. In a machine shop, for example, 
bins collect chips as a by-product of machining 
metal parts. These bins are wheeled, and also 
manufactured with an auxiliary mechanism that 
allows tipping when you operate an optional 
valve, or can be done manually with the pull of 
a pin. Although not always hydraulic powered, I 
thought it was serendipitous as a combination of 
material handling accoutrement. 

Fluid power makes a natural partner for 
the material handling environment. From off- 

www.fluidpowerworld.com 


the-shelf pallet handling equipment to custom 
manufactured, automated product handling 
machines, every corner of a manufacturing, 
distribution or general industrial environment can 
take advantage of fluid power. ® 
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PNEUMATICS 





Here are some tips to properly identify 
pneumatic fitting and component sizes 
when working on or retrofitting existing 
older machines. 


Kevin Kakascik • Technical Marketing Engineer, AutomationDirect 


It's just another typical day in your 

operations office, located right off the 
manufacturing floor. Demand for the 
company's product is very high 
and the entire production team is 
working along at peak efficiency. In 
the recent months since this spike 
in demand, there really hasn't been 
any unplanned downtime and that's 
a good thing, because you really can't 
afford that right now. 


Of course, your optimism is interrupted when you hear a loud 
"POP" followed by a sustained "HISS." Feeling like you have just 
been punched in the gut, you quickly walk out to the production 
floor where activity has ceased, and equipment is sitting idle. At the 
beginning of the production line near the first machine you see the 
maintenance supervisor with a push-to-connect fitting in his hand. 

He says the fitting won't hold the tubing, and a replacement 
fitting he pulled from stock won't thread into the existing hole. 

His parting comment sounds ominous, "I don't know how this 
happened, it's just always worked for years with no problems, and 
now this is some kind of weird fitting." 

A senior maintenance technician with years of experience 
walks up just in time to hear the tail end of the conversation. He 
remembers the day this machine was put into production and 
asks to see the fitting. After a few moments of inspection he 
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# Figure 1. Pneumatic fittings come in a variety of 
styles and materials with threaded ports or push-to- 
connect designs to attach pneumatic tubing to valves. 

0 | All courtesy of AutomationDirect 




announces, ''This is a 3 /s in. G-thread with an 
8-mm push-to-connect fitting. This machine 
came from Europe about four years ago. I think 
I know where in our inventory we might have a 
fitting for this machine squirrelled away." 

But what if that technician was on extended 
sick leave or vacation? Worse, what if you 
didn't even have someone like that on your 
maintenance staff? Or maybe, you don't have the 
part in stock and the OEM is unreachable. How 
much money do you lose every minute when your 
production line is down because of a $2 part that 
takes only a few moments to replace? 

Pneumatic equipment is well known 
for reliability and ruggedness, but years of 


uninterrupted operation can create complacency 
when it comes to stocking parts. Sometimes 
these machines seem to last forever, other 
times they last long enough for the team to 
forget everything they've known about spares, 
and then one small part failure takes down 
production with an unplanned outage. But when 
all else fails, you can follow a few basic steps 
to figure out what you have, and even how to 
source a part yourself if need be. 

Measure up 

Identifying the type and size of a pneumatic 
fitting, or the hardware it goes into, can be 
difficult without the right knowledge and 


tools. At a glance, many thread and tubing 
combinations appear similar, especially when 
comparing metric to other standard sizes used 
in North America (Figure 2). 

It is important to correctly identify the 
necessary size not just for fittings, but for 
solenoids, manifolds, cylinders, valves, air 
preparation units, and all other pneumatic 
components. At a minimum you should obtain 
a caliper for making measurements, although 
sometimes you can get by with a good ruler 
and close inspection. 

Here are the basic steps to determine 
necessary fitting sizes. 
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# Figure 2. Three fittings that look similar but are different. From left to right: 
MS516-38N, MS8M-38R, MS8M-38G. All accept Vie (8 mm) tubing and have 
Ys-in. threads but are of different thread types and not interchangeable. 


Step 1: Determine the gender, male 
or female 

It sounds simple and intuitive, but this is easy 
to get wrong when in a hurry, or to write down 
information incorrectly. If the threads are on the 
outside of the fitting it is male; if the threads are 
on the inside of the fitting it is female. 

Step 2: Determine if the threads are 
straight (parallel) or tapered (Figure 3) 

This distinction can be a little harder to spot. 
There are several thread designs: 

• National Pipe Tapered (NPT) 

• National Pipe Straight (NPS) 

• British Standard Pipe Taper (BSPT), also 
known as R thread 

• British Standard Pipe Parallel (BSPP), also 
known as G thread 

• Metric, Tapered or Straight 

Only a few of these are prevalent and 
typically used with pneumatic equipment. 
Note that NPT/NPS and BSPT/BSPP both use 
imperial measurements for threads, but 
BSPT/BSPP uses metric tubing sizes. 

To determine whether threads are 
tapered or straight, use calipers to measure 
the outside diameter (OD) of the threads 
at the first, fourth, and final thread. For a 
female fitting, measure the inside diameter 
(ID) of the threads at the same intervals. 


With this information, make the following 
determination: 

• Tapered threads will have a smaller 
measurement at the first thread than at 
the final thread. 

• Straight threads will have the same three 
measurements 

NPT and BSPT are very similar and hard to 
distinguish visually. They do have slightly 
different taper angles, but NPT threads have 
a 60° thread angle with flattened peaks and 
valleys, while BSPT has a 55° thread angle 
and rounded peaks and valleys. The pitches 
are close to the same but not compatible. 

Here are some good rules of thumb for 
pneumatic equipment, which should 
always be confirmed with further detailed 
measurements: 


• NPT threads are most commonly used in 
machinery built in the U.S. 

• If the tubing side of a fitting is metric, 
then the fitting is probably BSPT or BSPP 

• BSPT is most commonly found on 
Chinese and Japanese machinery 

• BSPP is most commonly found on 
European machinery 

Step 3: Determine the thread pitch 

The thread pitch defines the distance from 
the peak of one thread to the next. It may be 
expressed in some tables as an inch or mm 
measurement from thread to thread, or in 
other tables as to how many threads fit into a 
one-inch distance. 

Because many pitches are quite similar 
but not an exact match, best practice is to 
use a pitch gauge, a sawtooth-like measuring 
tool with blades matching common sizes 
(Figure 4). One can simply try different sizes 


Tapered thread (NPT or BSPT) 


Straight thread (BSPP) 


Seal is accomplished 
via metal-to-metal 
wedging 



Seal is accomplished 
via use of 0-ring, seal, 
or bonded washer 



• Figure 3. The differences between tapered or straight thread types is visible in 
this figure and can be determined with careful inspection and measurement. 
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until an exact match is found. 

If no pitch gauge is available, a 
workaround is to use a caliper or very fine 
ruler to measure the distance of a number of 
threads, then do a little math as needed. 

Step 4: Determine the thread diameter 

Use calipers to measure the OD of male 
threads, or the ID of female threads (Figure 
5). Take this measurement at the largest 
diameter of the thread, female fittings 
measured at the first thread and male 
fittings measured at the last thread. 

Step 5: Determine the fitting size 

Compare data obtained in steps 1 through 
4 with charts like Figure 6, to identify the 
fitting size. 

Hoses and tubing 

The preceding steps have discussed the 
threaded part of a fitting, but many fittings 


transition to hose or flexible tubing and must 
be sized on that end also. 

A simple and common fitting used with 
hoses is called a barbed fitting, which will 
have one or more ridges and is designed to 
push into the hose and grip it. There aren't 
any industry standards for small barbed 
fittings, so when looking for a replacement 
one must pay attention to the design of 
the existing fitting, especially the number 
of barbs. It is possible to measure the OD 
of the barbs, but barbs work by stretching 
the hose to make a seal, so the barb must 
always have a slightly larger OD compared 
with the tubing ID. 

Flose is generally specified by the inside 
diameter. Blow-off force is a function of 
how flexible the hose is (durometer), where 
a softer (lower durometer) hose will grip 
better. In many installations, a hose clamp is 
added to hold the hose more firmly onto the 
barbed connection. 


# Figure 4. A pitch gauge is the easiest way 
to determine thread pitch, but calipers or a 
fine ruler can be used in a pinch. 


Nominal size 

Thread pitch 

NPT dimension chart 

Male thread Male thread 

O.D. mm O.D. inches 

Female thread 

I.D. mm 

Female thread 
I.D. inches 

1 / 8 " 

27 

10.3 

0.41 

9.4 

0.37 

1 / 4 " 

18 

13.7 

0.54 

12.4 

0.49 

3 / 8 " 

18 

17.3 

0.68 

15.7 

0.62 

1 / 2 " 

14 

21.3 

0.84 

19.3 

0.76 

5 / 8 " 

14 

22.9 

0.9 

21.1 

0.83 

3 / 4 " 

14 

26.9 

1.06 

24.9 

0.98 

1" 

11 y 2 

33.3 

1.31 

31.5 

1.24 


BSPT (R) and BSPP (G) thread dimension chart 


Nominal size 

Thread pitch 

Male thread 
O.D. mm 

Male thread 
O.D. inches 

Female thread 

I.D. mm 

Female thread 
I.D. inches 

1 / 8 " 

28 

9.7 

0.38 

8.9 

0.35 

1 / 4 " 

19 

13.2 

0.52 

11.9 

0.47 

3 / 8 " 

19 

16.5 

0.65 

15.2 

0.6 

1 / 2 " 

14 

20.8 

0.82 

19.1 

0.75 

5 / 8 " 

14 

22.4 

0.88 

20.3 

0.8 

3 / 4 " 

14 

26.4 

1.04 

24.6 

0.97 

1" 

11 

33 

1.3 

31 

1.22 


Figure 6. Pneumatic fitting 
vendors like AutomationDirect 
will publish charts which identify 
part sizes and associated model 
numbers. 
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Figure 5. Calipers 

are the best tool for 
measuring the OD of a 
male fitting at the last 
thread, or the ID of a 
female fitting at the 
first thread. 
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FOR ALL YOUR FILTRATION 
NEEDS CONTACT: 


Flow Ezy Filters, Inc. 
Ann Arbor, Ml, US 


Flexible tubing can also be used with push-to-fit fittings. For these, 
simply measure the existing tubing OD or the fitting ID with calipers. 
Although some OEMs may color code tubing by size, there are no 
industry standard colors for tubing sizes or materials. If you are lucky, 
the tubing will have factory size markings. 

Another tube measurement trick is to use a drill bit gauge to 
determine the OD, or use various drill bits to find the ID. Remember 
that if you don't find a perfect fit, you may be using imperial drill 
measures but the product is metric, or vice versa. For accurate 
readings, avoid stretched areas of tubing. 

One other tip for pneumatic machinery is that there are two 
cases where imperial and metric tubing sizes match so closely they are 
interchangeable: 


flowezyfilters.com 

flowezy@flowezyfilters.com 

734-665-8777 


MADE IN THE USA 
SINCE 1945 



* 5 /b 2 in. is the practically the same as 4 mm 

* 5 /ie in. is the practically the same as 8 mm 

Avoid downtime by being prepared 

Because pneumatic machinery can be very reliable, some facilities may 
not carry adequate spares. But with the right tools and knowledge, 
determining fitting and tubing types and sizes isn't all that tough. 
Measurement accuracy is of utmost importance as many of the 
thread diameters and pitches are very close to each other but not 
interchangeable. With the right information in hand and a good 
supplier website, you can quickly order the parts you need to get back 
into production. © 

AutomationDirect | Automationdirect.com 
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Fluid Power 
Technology 


VIRTUAL SERIES 


PRODUCED BY 


EVERY OTHER TUESDAY BEGINNING JULY 2020 


Visit fluidpowertechconference.com 

for current information. 



JOE KOVACH speaks on 

TACKLING HYDRAULIC 
CHALLENGES WITH TECHNOLOGY 


Sponsorship opportunities 
are available for future 

Fluid Power Technology 
Conference programs. 


For more information, contact 
Mike Fere nee, 216.386.8903, 
mference@wtwhmedia.com 
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PVX vane pumps approved for 
water glycol to 2,500 psi 

Continental Hydraulics 
continentalhydraulics.com 

Continental Hydraulics announced that its PVX vane pumps are 
now fire-resistant, as they are approved for water glycol to 2,500 
psi. Water glycol fluids have proven to be an excellent fire- 
resistant hydraulic fluid option. This should open up new markets 
like food processing, steel manufacturing, automotive assembly 
or and other industries that typically use water glycol fluids. 

The PVX variable-volume, pressure-compensated design 
is suitable to many industrial applications. These field-proven, 
highly durable pumps provide long life and quiet operation 
resulting from the use of heavy duty forged, one-piece rotors and 
hydrodynamic bearings and pressure balanced side plates. 

Features: 

• Flow rates to 75 gpm on single pumps 

• Pressures to 3,000 psi 

• Low noise (to 67 dBA at 3,000 psi) 

• Contamination and lubricity tolerant 

• Multiple control options 

• Great suction characteristics 

• Great for applications with high speed proportional products 



New oil level indicator 

ELESA 
elesa.com 

The ELESA ATEX line has been recently 
enlarged with the new HFTX-EX oil level 
indicator in a transparent technopolymer with 
an anodized aluminum star-shaped contrast 
screen. It is characterized by a magnifying lens with a 
particular shape to increase and improve visibility, even from side positions. 

Other products in the ELESA ATEX line include plugs, breather caps, oil 
level sight glasses, and oil level indicators. These products are designed for 
applications in potentially explosive atmospheres in pneumatic, hydraulic, 
electrical, and mechanical systems. They comply with health and safety 
requirements according to the new 2014/34/UE ATEX European Directive 
(explosive atmospheres) for equipment in Group II, category 2GD. 



MCR8T radial piston motor 

Bosch Rexroth 
boschrexroth-us.com 

Bosch Rexroth is expanding its range of direct drives for compact tracked 
loaders (CTL) and other tracked vehicles with the new MCR-T radial piston 
motor in frame size 8. The MCR8T represents the latest development in 
direct drive CTL track motor technology. Using the next generation of rotary 
group design, it delivers a step change in power density and durability. The 
new rotary group design offers up to 55% increase in maximum torque, 
enhanced durability, and a 20% increase in flow capability compared with 
the existing and dimensionally similar frame size 6. 

The new design complements the MCR-T family, which is currently 
offered in frame sizes 5, 6, and 10. The compact dimensions, which are 
identical to MCR6T in all but a 10% increase in overall length, means that the 
motor is well-suited for installation in compact loader tracks. 
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New portable offline filtration system 


Schroeder Industries 
schroederindustries.com 


Schroeder Industries introduces the HFS-15, Handy Filter System, a new portable 
offline filtration system. The HFS-15 offers owners and operators of hydraulic fluid- 
powered and oil-lubricated machines exceptional degrees of filtration efficiency and 
capacity. Designed in a compact, mobile package, and weighing only 30 lb, the HFS- 
15 includes everything you need for clean oil. 

The HFS-15 provides an effective, portable solution for filling and flushing 
hydraulic systems, the temporary filtration of solid and free water contaminates 
from bulk oil storage, and the reclamation of serviceable, mineral-based fluids that 
would have otherwise incurred high disposal costs. 

The benefits of the HFS-15, Handy Filter System, undoubtedly improve the 
service life of the components and systems, fluid service life, and machine availability, 
while reducing the overall total cost of ownership of the machines it services. 



| Anyone Can Build Products.! 

a Madison Designs Solutions 


Do you need a liquid level sensor for your project? We can help. 
Madison sensors are used in dozens of applications across a wide 
variety of industries. We will work with you to understand your project 
challenges and provide you with the right solution. 



Sensing Solutions since 1959 


www.madisonco.com 203-433-2098 Toll-free: 800-466-5383 info@madisonco.com 
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COFFEE Lori] TEA? 


You also have a choice for hydraulic cylinder positioning 




No Deep Drilling 
Costs 


Non Contact Op¬ 
eration 


Miniature 

Mounting 


Short Length Maintains Pin to Pin Dimensions 


Magnet WorksThrough 
Carbon Steel 


On Site 


Inside 


the cylinder? 


Compact, robust design 
Maintains ASAE pin dimensions 
25g RMS Vibration Rating 
ECE-R10 Automotive Approval 



Outside 


the cylinder? 


Easily field replaceable for maximum 
machine uptime 

Ideal for steering cylinders 

Ideal for long cylinders 


Our Hall Effect Transducers Give You A Choice 



Tank Level Transducers 


3 in 1 - Capable of 

■ Position 

■ Velocity 

■ Temperature 

Up to 6 metres 
High Accuracy 


UK Tel: +44 (0) 161 764 0424 
US Tel: 972 359 1041 
www.rota-eng.com 
info@rota-eng.com 
Manchester, UK 


CAN bus pressure 
transmitters for 
mobile hydraulics 

Suco Technologies 
suco-tech.com 



Suco Technologies has developed the 063X 
family of pressure transmitters for operation 
in CAN bus systems in mobile hydraulics. The 
company's 0630 series pressure transmitters 
support the CANopen protocol (according 
to CiA DS-301) with a data transmission rate 
of up to 1 Mbit/sec, which has established 
itself as the standard in the automotive 
and automation industry. The 0631 series is 
based on the SAE J1939 protocol, which is 
mainly used in heavy commercial vehicles 
and mobile machines. 

The units are engineered for high 
reliability even in demanding environments. 
Transmitters in the 063X series are designed 
for pressure ranges from 0 to 1 bar to 0 to 600 
bar (0 to 15 psi to 0 to 8,700 psi). Thanks to 
their robust 1.4301/AISI 304 stainless-steel 
housing, they combine the advantageous 
material properties of analog transmitters 
with the benefits of digital transmission 
technology. The completely welded measuring 
cell made of 1.4542 stainless steel is 
particularly corrosion-resistant and ensures 
excellent media compatibility at temperatures 
from -40° to 125°C (-40° to 257°F), according 
to Suco officials. 
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LVITs for cylinder and actuator feedback 

Alliance Sensors Group 
alliancesensors.com 

The SS-7 Series Linear Position Sensors are used to measure the ram position of 
hydraulic and pneumatic cylinders in industrial, mobile, or subsea applications. 

With no magnet required, the installation and cost of ownership are dramatically 
reduced without sacrificing accuracy specifications. The ME (embedded version), 

MR (port-mount version), MHP (port mount 25-mm hex housing), and SS-7 (Subsea 
port-mount) series fit into a gun-drilled cylinder in the same way a magnetostrictive 
sensor would be installed but without the counterbore necessary for the magnet. 

Features: 

• No magnet required 

• Operates to a depth of 12,000-ft 

• MHP with 25-mm hex housing 

• Measurement ranges from 1 to 24-in. (25 to 600 mm) 

• IEC IP-67 aluminum or stainless-steel housing 






Page 1 

ti More... OP O 

Q 

i fA 1 


E 


What Bore diameter do you want?* /* 

How long of a stroke do you need? * £ 

What type of base fitting would you like?* 

What type of rod fitting whould you like? * 

What diameter rod do you want?* 

What type of plating do you want on your 
rod?* 

Where to do want the ports?* 



Do you want your part number displayed O Yes (•) No 

on a decal? 

Click Here to View/Download Model 
Minimum order Qty as configured: 10 


^ Bore Size - 40 
Stroke -100 
Base Fitting - XT 
Rod Fitting - XS 
Rod Size -17 
Rod Plating - A 
Port Location - 00 
Catalog Discount - 
Approx. Assembly Weight 
Retract Length 
Engineering Part Number 
Order Part Number 
10+ Pieces per Shipment: 
25+ Pieces per Shipment: 
50+ Pieces per Shipment 
100+ Pieces per Shipment: 



381.90 

43.00 

21.40 

62.60 

0.00 

0.00 

0.00 

-33.80 

37 LBS. 

19 INCHES 

PC4010017AOO-190XTXS 

PC4010XT 

S475.10 

S451.35 

S427.59 



Ever get frustrated in 
how long it takes you to 
get a custom cylinder 
quote? Is it difficult to 
get a 3D model of your 
cylinder? Look no further 
as Prince has your 
solution, it is called CPQ 
(Configure Price Quote). 
Our new program allows 
you to custom build 
your own cylinder. Pick 
your bore, stroke, end 
fittings, and rod. When 
you are done you get a 
price immediately and 
can even download a 2D 
drawing or a 3D model of 
your configuration. Call 
us to get started. 


Contact us: 605.235.1220 | prince(aprincehyd.com 
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Compact hydraulic 
directional control valve 

HYDAC 

hydac.com 

The HPK06SE series hydraulically operated directional 
control valve from Hydac is quite possibly the world's 
smallest 5-port pilot-operated spool valve. The screw-in 
cartridge design is a 3-way, 2-position, flow control valve 
rated to 5,000 psi and 3.5 gpm. 

The pilot operated spool valve uses the HYDAC FC06-5 
cavity. It features three work ports, separate pilot and 
vent ports with open transition. It is suitable for handling 
small priority flow control needs and is used to switch and 
vent pilot pressure controls. It is widely adaptable for use 
as a logic element and comes with a variety of spring bias 
options. Full pressure may be applied to all ports. 

The HPK06 offers the designer great flexibility and many 
ways to deploy this useful valve with: 

• Spring options from 30 to 300 psi 

• The ability to allow bidirectional flow 

• Simple pilot directional control 

• Load-sensed priority flow control, as part of a fully 
adjustable pressure compensated flow control 

• Advanced ride control systems 



D.O.T.-approved push-in brass fittings 

Polyconn 
polyconn.com 

D.O.T.-approved push-in brass 
fittings are for use in many 
air-operated operations 
in vehicles, from air brake 
connections to gearshifts 
and windows and door locks 
to air operated seats and 
air horns. They are easy to 
use — simply push the fitting 
into the tubing for quick 
connection — no tools or 
loose parts are required, 
which is critical in tight places. 

They are available as male and female elbows, elbow swivels, male and 
female connectors, union elbows, several tee designs, and more. All elbows and 
tees are made of forged brass. Additionally, all male pipe threads come with 
pre-applied sealant and Viton O-ring seals are included on all fittings. They are 
rated for temperatures from -30° to 250° F or 0° to 60° C. Finally, they are rated 
for pressures up to 250 psi. 



Pressure sensing digital flowmeters 

Exair 

exair.com 

Pressure Sensing Digital Flowmeters help identify high compressed air use 
areas, compressed air leaks and optimize air use. A pressure sensor is mounted 
between the two flow sensing probes and the display can be configured to 
show air pressure or air flow. A transistor output can also be configured to 
provide a low-pressure alarm to protect your processes and/or equipment. 
Pressure values are capable to 
display PsiG or BarG. Pressure 
Sensing feature is available 
on 2 in. and 50 mm or larger 
flowmeters. They are CE and 
RoHS compliant. 
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FPS2800 oil property 
sensor 

TE Connectivity 
te.com 



The FPS2800 oil property sensor from TE Connectivity 
is optimized for fluid condition monitoring in 
applications from industrial machinery and 
compressors to off-road vehicles. 

The FPS2800 measures multiple physical 
properties allowing simultaneous sensing of the 
quality, condition, and contaminant of the oil. 

Installed directly on the equipment, the FPS2800 
helps determine the correct time to change the oil 
and detects system issues that could lead to more 
serious damages. The standard port connection and 
CAN protocol makes installation simple. 

It is suitable for customers designing or servicing 
systems or equipment that require oil condition 
monitoring such as: 

• Industrial and Commercial Transportation (ICT): 
off-road vehicles, mining trucks, construction 
equipment, agriculture vehicles 

• Industrial: hydraulic systems, compressors, 
generator sets 

• Aftermarket 

• Complete system providers 



PENINSULAR® 
CYLINDER CO. 


CONFIGURATOR 2D/3D 


Generate Part Number in Minutes 

“H P-0-400x0.5AM-AN N N-AN N N-OOOO” 



Configure YOUR Cylinder 


• Cylinder Main Features 

• Product Previews 

• 2D Drawings 

• 3D CAD Models 

• PDF Datasheet 

• Accessories 

• Repair Kit 




Hydraulic • Air • Custom Cylinders 

We Repair All Makes/Models 



Let’s Talk Cylinders 

800 - 526-7968 
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FLUID POWER TRAINING 


YOUTUBE LIVE SESSIONS featuring Carl Dyke from LunchBoxSessions.com 

April 28, 2020 — Pilot Pressure Control: Manual Joysticks to Electronics 

Carl Dyke has a working, manual pilot control stick and pedal, and also a fully operational, electro-hydraulic 
pilot pressure system from a mining shovel. Some stationary plant/mill applications too. You’ll experience 
some intricate 3D simulations and learn some troubleshooting tips! 

May 12,2020 — Pilot Operated, Pressure Relief Valves: X-Port, Y-Port, External Piloting 

This session demonstrates working relief valves and matching simulations. Together we’ll explore external, 
remote piloting schemes in order to make sense of the X-port and the Y-port. We’ll measure pressure and 
flows as we go. 

May 26,2020 — Piston Pumps: Displacement & Pressure Cutoff Adjustments 

Adjustments to pump controllers will be made with flow and pressures measured on live pumps 
and in simulation. 

June 09, 2020 — Particle Contamination: Seeing and Measuring is Believing 

Carl has digital microscopes for particle identification and measuring, sampling equipment and a laser 
particle counter for this lively interactive event on hydraulic fluid cleanliness. 

June 23, 2020 — Servo Valves: Running Live and in 3D 

This session will look at the intricate and robust aspects of servo valves. You’ll experience some intricate 3D 
simulations and learn some troubleshooting tips! 

July 14,2020 — Slip-in Cartridge Valves: Simply Logical Flow 

Carl will demonstrate several slip-in cartridges running live and discuss the valve surface area ratios and the 
pilot options on the cover plate. Live Schematic reading and 3D fly throughs included! 

August 25, 2020 — Load Sensing Systems: Pump Control and Valve Bank Mysteries 

This live training session will demonstrate several pumps running in load-sense (flow-compensating) mode. sponsored by- 
Together we will explore the adjustment of margin pressure. Typical proportional valve banks with load-sense 
shuttle valves and pressure compensators will be covered in Live Schematic form and in 3D. 


THE WORLD DEMANDS 

OtlGEAR 


sponsored by: 



sponsored by: 


SMC. 


THE WORLD DEMANDS 


sponsored by: OiLGEAR 


sponsored by: 


SMC. 


For past and future fluid power training sessions, go to: www.lunchboxsessions.com/live 


www.fluidpowerworld.com 


www.lunchboxsessions.com/live 















COMPONENT FOCUS 

Mary C. Gannon • Editor 



How can you increase FRL efficiency? 


FRLs are combination devices used 

to treat compressed air by filtering it, regulating 
its pressure levels and lubricating any pneumatic 
tools or equipment that use it. These devices 
require careful selection and care to ensure long- 
lasting, efficient operation. Here are some keys to 
maximizing the efficiency of your FRLs. 

Understand proper sizing and selection. Sizing 
an FRL correctly is the first step, as improperly 
sized designs can increase energy costs. The 
filter must be sized for minimal pressure drop 
and for the highest flows the assembly will see. 



When in doubt, sizing up is best, as too-small 
filters will increase pressure drop and will 
have shorter lives because they have smaller 
capacity to capture and hold contaminants. 

In addition, understand the environment 
where it will operate. Ensure that all parts 
of the FRL are constructed of compatible 
materials, for example, those that are rated for 
washdown environments in food and beverage 
processing. Consider ambient temperatures as 
well, especially if used in harsh environments 
like offshore, which require corrosion 
resistance and seal-tight designs. 

Pick the right filter location. Adopt a 
preventative maintenance program to avoid 
saturated filter elements. Do not over-use 
these devices; only use them when and where 
the air needs to be treated. Thus, they 
should be installed as far away from 
the compressor as possible, to allow 
for cooling and condensing of the 
air and vapors. In addition, filters 
should be installed as close to the 
tools as possible. Ensure the filter is 
installed first before the lubricator and 
regulator — and in the correct airflow 
direction (airflow direction is indicated 
by arrows on top). 

Don't forget about maintenance. 
Monitoring filter elements is perhaps the 
most important step in FRL maintenance. 
Once a filter element reaches its 
contaminant capacity, its pressure 
differential will increase. Use pressure- 
drop indicators such as differential pressure 
gauges — these simple devices indicate when 
a filter needs to be changed. Filters should be 
changed if outlet pressure drops below normal 
or air does not flow smoothly during operation. 


Additionally, regular inspections of the air 
filter's, regulator's and lubricator's bowls should 
be performed to detect cracks, scratches or 
other damage, which can affect performance or 
create a dangerous situation. Replace the bowl 
when this type of damage is found. Checking for 
dirt is also necessary. If found, clean with a mild 
cleaner to prevent damage. 

Use lubricator oils. Using the correct oil 
for lubrication is critical. Depending on the 
manufacturer, you could be using non-fluid oil 
or turbine oils. Automotive oils should not be 
used as they don't have the right lubricating 
properties. Ensure it is filled to the top of the 
bowl or the fill line. This level must always be 
maintained for proper tool lubrication, so daily 
checks are required. 

Know about proper regulator installation. 

Regulators ensure the working pressure is at 
its optimum level at point of use, for maximum 
compressed air system efficiency. They should 
be installed at the pipe for each service 
application and tool that requires different 
working pressures. They should be downstream 
from the filter and upstream of the lubricator, 
and once again, install them with the flow 
direction arrows pointing towards the tool. ® 
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LHYDACJ 


SMART SOLUTIONS 


• Overload systems 

• Systems for clutch-brake 
combinations 

• Lubrication units 


A Single Source for Machine Solutions in: 


• Die cushion power units 
and systems 

• Combined hydraulic systems 

• Variable speed drives 


Tank reduction, without sacrificing 
performance or increasing cost 

Custom hydraulic cylinder 
solutions 
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We Optimize Machine Architecture! 



HYDAC 


INTERNATIONAL 


www.HYDAC-NA.com | www.HYDAC.com 
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Precision 




Designing efficient systems involves much more than 
simply understanding a few basic principles. There is 
a true art to balancing the specific requirements of an 
application in order to achieve the desired goals in 
the best possible way. Help us understand the unique 
needs of your application and together, we'll develop 
something that surpasses what any of us could have 
done alone. 


Contact your distributor to learn more, 
or visit clippard.com to request a free 
catalog and capabilities brochure. 
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CJippS 






Electronic Valves 
Proportional Valves 
Isolation Valves 
Precision Regulators 


Toggle & Stem Valves 
Needle Valves 

Electronic Pressure Controllers 
Pneumatic Assemblies 


Special Manifold Designs 
Pneumatic Circuit Design 
Cylinders 

Fittings, Hose & Tubing 


CJxppard 


877 - 245-6247 


CINCINNATI • BRUSSELS • SHANGHAI 

























